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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method and a 
device for inspecting a display panel such as EL. 
SOLUTION: A Vdd voltage is applied to the source terminal 
of a driving TFT 1 1a and a VS1 voltage is applied to the 
cathode terminal of an EL element 15. ON voltage applied to 
gate signal lines 17a and 17b makes TFTs 1 1b, 1 1c v and 11d 
turn on, and a source signal line 18 enters an open state. A 
current Iw does not flow and all the current flowing to the 
driving TFT 11a becomes a current Idd flowing to the EL 
element 15. Pixels displayed on the display panel, therefore, 
all illuminate. If there is a pixel which does not illuminate, 
breakage of a TFT or low capacity is estimated. 
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JP 2003-066865 English Translation 
DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] It is related with EL display panel of this invention which displays an 
image mainly with spontaneous light, the array substrates used for this and these test 
equipment, the inspection approach, etc. 
[0002] 

[Description of the Prior Art] Since many liquid crystal display panels to a portable 
equipment etc. are adopted from the advantage of a low power with the thin shape, they are 
used for devices, such as a word processor, and a personal computer, television (TV), the 
viewfmder of a video camera, a monitor, etc. 
[0003] 

[Problem(s) to be Solved by the Invention] However, since a liquid crystal display panel is 
not a spontaneous light device, it has the trouble that it cannot be displayed that an image 
does not use a back light. Since predetermined thickness was required in order to constitute a 
back light, there was a problem that the thickness of a display module became thick. 
[0004] Moreover, in order for a liquid crystal display panel to perform color display, it is 
necessary to use a color filter. Therefore, there was a trouble that efficiency for light 
utilization was low. 
[0005] 

[Means for Solving the Problem] In order that this invention may solve the above-mentioned 
trouble, it has two or more gate signal lines per pixel, and at least one source signal line. And 
the 1st short circuit section which is in the array substrate used for EL display which 
performs light modulation by controlling said signal line, and short-circuits electrically the 
source signal line of two or more of said pixels, The array substrate characterized by having 
the connection which connects electrically the 2nd short circuit section which short-circuits 
electrically the gate signal line of two or more of said pixels, said 1st short circuit section, 
and the 2nd short circuit section is offered. 

[0006] Moreover, it has the gate signal line per [ 1st ] pixel, the 2nd gate signal line, and at 
least one source signal line. And the 1st short circuit section which is shown in EL display 
which performs light modulation by controlling said signal line, and short-circuits electrically 
the source signal line of two or more of said pixels, The 2nd short circuit section which short- 
circuits electrically the 1st gate signal line of two or more of said pixels, The 3rd short circuit 
section which short-circuits electrically the 2nd gate signal line of two or more of said pixels, 
The array substrate characterized by having the 1st connection which connects electrically 
said 1st short circuit section and the 2nd short circuit section, and the 2nd connection which 
connects electrically said 2nd short circuit section and the 3rd short circuit section is offered. 
[0007] Furthermore, a switching element is arranged at each pixel, and a pixel is arranged in 
the shape of a matrix. It has two or more gate signal lines per pixel, and at least one source 
signal line. And a gate voltage impression means to be in the test equipment used for EL 
indicating equipment which performs light modulation by controlling said signal line, and to 
impress the electrical potential difference which makes said switching element operating state 
to said two or more gate signal lines, A cathode electrical-potential-difference impression 
means to impress the 1st electrical potential difference to the cathode of said EL display, The 
test equipment characterized by providing an anode electrical-potential-difference impression 
means to impress the 2nd electrical potential difference to the anode of said EL display, and 
an optical measurement means to detect or measure the lighting condition of said EL display 
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optically is offered, and there is also **. 
[0008] 

[Embodiment of the Invention] In order that each drawing may make a plot easy easily 

[ understanding ] in this specification, there are an abbreviation and a part which carried out 

enlarging or contracting. For example, with the sectional view of the display panel of drawing 

7 , the closure film 73 etc. is illustrated sufficiently thickly. Moreover, in drawing 1 , the thin 

film transistor (TFT) which impresses a signal to a pixel electrode is omitted. 

[0009] Moreover, it is desirable to omit the phase films for phase compensation etc. and for 

** to add timely in the display panel of this invention. The above thing is the same also to the 

following drawings. Moreover, the part which attached the same number or the notation has a 

same or similar gestalt, an ingredient, a function, or actuation. 

[0010] In addition, especially the contents explained with each drawing etc. are combinable 
with other examples etc., even if there is no notice. For example, a touch panel etc. can be 
added to the display panel of drawing 1 or drawing 35 , and drawing 39 , and it can consider 
as an information display. Moreover, a magnifying lens can be attached and viewfmders, 
such as a video camera, can also be constituted. 

[001 1] Moreover, it cannot be overemphasized that the test equipment of drawing 25 is 
applicable not only to drawing 24 but drawing 28 , drawing 29 , etc. Moreover, it cannot be 
overemphasized that the analog switch 334 of the source driver 14 explained by drawing 33 
may not be formed in a source driver, but you may form in the end of the source signal line 
18 of the array substrate 49 using a low-temperature polysilicon technique etc. 
[0012] Moreover, the matter about inverter 23 number of stages of the source driver of 
drawing 33 etc. can apply the matter explained by drawing 2 . Moreover, it cannot be 
overemphasized that it cannot be limited to this although this invention mainly explains the 
active-matrix mold display panel with which TFT was formed in each pixel, and it can apply 
also to a simple matrix type. 

[0013] Thus, even if not illustrated especially in the specification, the matter indicated or 
explained in the specification and the drawing, contents, and a specification can be combined 
mutually, and can be indicated to a claim. It is because it is impossible to describe all 
combination on specifications etc. 

[0014] It is a low power, and is high display quality, and the organic electroluminescence 
display panel constituted as a display panel in which thin-shape-izing is still more possible by 
arranging the plurality of an organic electroluminescence (EL) component in the shape of a 
matrix attracts attention. In addition, an organic electroluminescence display panel or an 
organic EL device may be called OELD or OLED. 

[0015] As an organic electroluminescence display panel is shown in drawing 4 , the 
laminating of the organic stratum functionale (EL layer) 47 of at least one layer which 
consists of an electron transport layer, a luminous layer, an electron hole transportation layer, 
etc. on the glass plate 49 (array substrate) with which the transparent electrode 48 as a pixel 
electrode was formed, and the metal electrode (reflective film) 46 is carried out. 
[0016] The organic stratum functionale (EL layer) 47 emits light by applying the electrical 
potential difference of minus to the anode plate (anode) of a transparent electrode (pixel 
electrode) 48 in the cathode (cathode) of plus and a metal electrode (reflector) 46, namely, 
impressing a direct current between a transparent electrode 48 and a metal electrode 46. By 
using the organic compound which can expect a good luminescence property for the organic 
stratum functionale, EL display panel can be equal to practical use. 
[0017] In addition, a cathode electrode or the reflective film may form and constitute the 
optical interference film which becomes an ITO electrode from dielectric multilayers. 
Dielectric multilayers form the dielectric film of a low refractive index, and the dielectric 
film of a high refractive index in a multilayer by turns. That is, it is a dielectric mirror. These 
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dielectric multilayers have the function which makes good the color tone of the light emitted 
from organic electroluminescence structure (screen effect). 

[0018] It is desirable to use for a metal electrode 46 what has small work functions, such as 
aluminum, magnesium, an indium, copper, or each alloy. It is desirable to use for example, an 
aluminum-Li alloy especially. Moreover, a conductive big ingredient or gold of a work 
function, such as ITO, etc. can be used for a transparent electrode 48. In addition, when gold 
is used as an electrode material, an electrode will be in a translucent condition. 
[0019] In addition, in case a thin film is vapor-deposited to the pixel electrode 46 etc., it is 
good to form the organic electroluminescence film in argon atmosphere. Moreover, on ITO 
as a pixel electrode 46, by forming 2 or more nm [ 10 ] or less, the stability of an interface 
improves and luminescence brightness and luminous efficiency will also become good about 
carbon. 

[0020] Hereafter, in order to make easy an understanding of EL display-panel structure of 
this invention, the manufacture approach of the organic electroluminescence display panel of 
this invention is explained first. 

[0021] In order to improve heat dissipation nature of a substrate 49, you may form with 
sapphire glass. Moreover, a good thermally conductive thin film or a thermally conductive 
good thick film may be formed. For example, using the substrate in which the diamond thin 
film was formed is illustrated. Of course, a quartz-glass substrate, a soda glass substrate, or a 
lead glass substrate may be used. 

[0022] In addition, what used ceramic substrates, such as an alumina, used the metal plate 
which consists of silicon or copper, or coated [ spreading / vacuum evaporationo or ] the 
insulator layer with the metal membrane may be used. 

[0023] When using a pixel electrode as a reflective mold, since outgoing radiation of the light 
is carried out from the direction of a front face of a substrate as a substrate ingredient, in 
addition to the transparence thru/or translucent ingredient of glass, a quartz, resin, etc., 
impermeable material, such as stainless steel, can also be used. This configuration is 
illustrated to drawing 7 . The cathode electrode is formed with the transparent electrodes 72, 
such as ITO. 

[0024] It cannot be overemphasized that a substrate may use a plastic plate. A plastic plate 
cannot break easily, and since it is lightweight, it is the optimal as a substrate for display 
panels of a cellular phone. As for a plastic plate, it is desirable to stick an auxiliary substrate 
on one field of the base substrate used as a core material with adhesives, and to use as a 
laminated circuit board. Of course, these substrate 321 grades may not be limited to a plate, 
and a with a 0.3mm or less 0.05mm or more thickness film is sufficient as them. 
[0025] In addition, degradation of organic electroluminescence by moisture is early. Since 
permeability of resin is good, it is desirable to form the DLC (diamond- -like carbon) film in 
a substrate front face for the purpose of preventing this, moreover - many - when several 
films or substrates are stretched and it constitutes them, it constitutes - many - it is desirable 
to use the thing in which the DLC film was formed on one or more front faces, such as a film 
of several sheets. Moreover, a thin glass substrate may be used or you may adopt by making 
the interlayer of the substrate which constitutes a metal film or a plate one or more substrates. 
What vapor-deposited mineral matter, such as Si02 besides DLC, SiNx, and aluminum 203, 
may be used. Moreover, what vapor-deposited or applied the inorganic thin film to the 
multilayer for the metal thin film may be used as an interlayer, or you may form on the 
surface of a substrate. 

[0026] As a substrate of abase substrate, it is desirable to use alicyclic polyolefin resin. A 
single plate with a thickness [ of ARTON by Japan Synthetic Rubber Co., Ltd. ] of 200 
micrometers is illustrated as such alicyclic polyolefin resin. The auxiliary substrate (or a film 
or film) which consists of polyester resin, polyethylene resin, or polyether sulphone resin etc. 
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with which the rebound ace court layer which has thermal resistance, solvent resistance, or a 
moisture permeability-proof function in one field of a base substrate, and the gas barrier layer 
with an infiltrative-proof function were formed is arranged. 

[0027] The thin film transistor (TFT) as two or more switching elements or current 
controlling elements is formed in 1 pixel. TFT to form may be TFT of the same class, and 
like TFT of a P channel mold and N channel mold, although you may be TFT of a different 
class, a switching transistor and the transistor for a drive of the thing of like-pole nature are 
desirably desirable. Moreover, the structure of TFT is not limited by TFT of a planar mold, 
and may also depend that in which a stagger mold or a reverse stagger mold may be used, and 
the impurity range (the source, drain) was formed using the self aryne method on a non-self 
aryne method. 

[0028] EL display device of this invention has EL structure by which the laminating of ITO 
and one or more sorts of organic layers used as a hole impregnation electrode (pixel 
electrode), and the electron injection electrode was carried out one by one on the substrate. 
TFT is prepared in said substrate. 

[0029] In order to manufacture EL display device of this invention, the array of TFT is first 
formed on a substrate at a desired configuration. And by the spatter, membranes are formed 
and patterning of the ITO which is a transparent electrode as a pixel electrode on the 
flattening film is carried out. Then, the laminating of an organic electroluminescence layer, 
the electron injection electrode, etc. is carried out. 

[0030] What is necessary is just to use the usual polycrystalline silicon TFT as TFT. TFT is 
prepared in the edge of each pixel of EL structure, and the magnitude is about 10-30 
micrometers. In addition, the magnitude of a pixel is about 20micrometerx20micrometer- 
300micrometerx300micrometer. 

[0031] The wiring electrode of TFT is prepared on a substrate. There is a function for a 
wiring electrode to have low resistance, to connect a hole impregnation electrode electrically, 
and to hold down resistance low, and generally, that wiring electrode is not restricted to this 
ingredient in this invention, although the thing containing any one sort of aluminum, 
aluminum and transition metals (however, Ti is removed), Ti, or the titanium nitride (TiN) or 
two sorts or more is used. What is necessary is just to usually set it to about 100-1000nm as 
thickness of the whole which combined the hole impregnation electrode and the wiring 
electrode of TFT used as the substrate of EL structure, although there is especially no limit. 
[0032] An insulating layer is prepared between the wiring electrode of TFT, and the organic 
layer of EL structure. Although it may be any as long as the paint film of resin system 
ingredients, such as what formed inorganic system ingredients, such as silicon oxide of Si02 
grade and silicon nitride, with a spatter or vacuum deposition, a silicon oxide layer which 
formed by SOG (spin-on glass), a photoresist, polyimide, and acrylic resin, etc. has insulation, 
polyimide of an insulating layer is desirable. Moreover, an insulating layer also plays the role 
of the anticorrosion and the waterproof film which protects a wiring electrode from moisture 
or corrosion. 

[0033] The luminescence peak of EL structure may be two or more. EL display device of this 
invention being green and a blue light-emitting part are obtained with the combination of EL 
structure of bluish green color luminescence for example, and a green transparency layer or a 
blue transparency layer. A red light-emitting part can be obtained by the fluorescence 
conversion layer which changes bluish green luminescence of EL structure of bluish green 
color luminescence, and this EL structure into the wavelength near red. 
[0034] Next, EL structure which constitutes EL display device of this invention is explained. 
EL structure of this invention has the electron injection electrode which is a transparent 
electrode, one or more sorts of organic layers, and a hole impregnation electrode. An organic 
layer has at least one-layer hole transportation layer and a luminous layer, respectively, for 
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ex ample, has an electron injection transportation layer, a luminous layer, an electron hole 
transportation layer, and a hole injection layer one by one. In addition, there may not be a 
hole transportation layer. 

[0035] The organic layer of EL structure of this invention can be considered as various 
configurations, and electron injection and a transportation layer may be omitted, it may 
consider as a luminous layer and one, or it may mix a hole-injection transportation layer and 
a luminous layer. An electron injection electrode consists of the small metal, compound, or 
alloys of the work function preferably formed with vacuum deposition, such as vacuum 
evaporationo and a spatter. 

[0036] Especially ITOIZO is desirable, although ITO (tin dope indium oxide), IZO (zinc 
dope indium oxide), ZnO, Sn02, and In203 grade are mentioned since it is the structure 
which takes out the light which emitted light from the hole impregnation electrode side as a 
hole impregnation electrode for example. As for the thickness of a hole impregnation 
electrode, it is [ that what is necessary is just to have the thickness more than / which can 
perform hole impregnation enough / fixed ] usually desirable to be referred to as about 10- 
500nm. 

[0037] Although it is required for driver voltage to be low in order to raise the dependability 
of a component, ITO of 10-30ohms / ** (50-300nm of thickness) is mentioned as a desirable 
thing. When actually using it, the cross protection by reflection by hole impregnation 
electrode interfaces, such as ITO, should just set up the thickness and the optical constant of 
an electrode so that optical ejection effectiveness and color purity may fully be satisfied. 
[0038] Although a hole impregnation electrode can be formed with vacuum deposition etc., 
forming by the spatter is desirable. What is necessary is not to restrict and just to use inert gas, 
such as Ar, helium, Ne, Kr, and Xe, or these mixed gas especially as sputtering gas. 
[0039] An electron injection electrode consists of the small metal, compound, or alloys of the 
work function preferably formed with vacuum deposition, such as vacuum evaporationo and 
a spatter. In order to raise metallic element simple substances, such as K, Li, Na, Mg, La, Ce, 
calcium, Sr, Ba, aluminum, Ag, In, Sn, Zn, and Zr, or stability as a component of the electron 
injection electrode formed, it is desirable to use the alloy system containing them of two 
components and three components. As an alloy system, Ag-Mg (Ag: 1 - 20at%), aluminum-Li 
(Li:0.3 - 14at%), In-Mg (Mg:50 - 80at%), aluminum-calcium (calcium:5 - 20at%), etc. are 
desirable, for example. 

[0040] What is necessary is just to set preferably O.lnm or more of thickness of an electron 
injection electrode thin film to lnm or more that what is necessary is just to consider as the 
thickness more than [ which can perform electron injection enough ] fixed. Moreover, 
although there is especially no limit in the upper limit, thickness is just usually about 100- 
500nm. 

[0041] A hole injection layer has the function which makes easy impregnation of the electron 
hole from a hole impregnation electrode, and an electron hole transportation layer has the 
function which bars the function and electron which convey an electron hole, and is also 
called a charge impregnation layer and a charge transportation layer. 
[0042] An electron injection transportation layer is prepared when the electron injection 
transportation function of the compound used for a luminous layer is not so high, and it has 
the function which bars the function which makes easy impregnation of the electron from an 
electron injection electrode, the function to convey an electron, and an electron hole. A hole 
injection layer, an electron hole transportation layer, and an electron injection transportation 
layer increase - Make the electron hole and electron which are poured in to a luminous layer 
shut up, make a recombination field optimize, and improve luminous efficiency. In addition, 
an electron injection transportation layer may be separately prepared in a layer with an 
impregnation function, and a layer with a transportation function. 
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[0043] Although the thickness of a luminous layer, the thickness which combined the hole 
injection layer and the electron hole transportation layer, and especially the thickness of an 
electron injection transportation layer are not limited but it changes also with formation 
approaches, it is usually desirable to be referred to as about 5-100nm. 

[0044] What is necessary is just to make them into comparable as the thickness of a luminous 
layer or 1 / about 10 to 10 times, although the thickness of a hole injection layer and an 
electron hole transportation layer and the thickness of an electron injection transportation 
layer are based on the design of recombination / luminescence field. As for an impregnation 
layer, it is [ each thickness in the case of dividing the thickness of a hole injection layer and 
an electron hole transportation layer, and an electronic injection layer and an electron 
transport layer ] desirable to set lnm or more and a transportation layer to 20nm or more. The 
upper limit of the thickness of the impregnation layer at this time and a transportation layer is 
usually about lOOnm in an impregnation layer in about lOOnm and a transportation layer. It is 
also the same as when preparing two layers of impregnation transportation layers about such 
thickness. 

[0045] Moreover, taking into consideration the carrier mobility and the carrier consistency 
(decided by ionization potential and the electron affinity) of the luminous layer and electron 
injection transportation layer to combine, or a hole-injection transportation layer, by 
controlling thickness, it is possible to design a recombination field and a luminescence field 
freely, and design of the luminescent color, control of the luminescence brightness and 
emission spectrum by the cross protection of two electrodes, and control of the spatial 
distribution of luminescence are enabled. 

[0046] The luminous layer of the EL element of this invention is made to contain the 
fluorescence matter which is the compound which has a luminescence function. Bluish green 
color luminescent material which is indicated by metal complex coloring matter, such as tris 
(8-quinolinolato) aluminum [Alq3] which is indicated by JP,63-264692,A etc., JP,6- 
1 10569,A (phenyl anthracene derivative), a 6-1 14456 official report (tetra-aryl ethene 
derivative), JP,6-100857,A, this JP,2-247278,A, etc. as this fluorescence matter, for example 
is mentioned. 

[0047] Moreover, the various organic compounds indicated by JP,63-295695,A, JP,2- 
191694,A, JP,3-792,A, JP,5-234681,A, JP,5-239455,A, JP,5-299174,A, JP,7-126225,A, JP,7- 
126226,A, JP,8-100172,A, and EP0650955A1 grade can be used for a hole injection layer 
and an electron hole transportation layer. It is desirable to use a vacuum deposition method 
for formation of a hole-injection transportation layer, a luminous layer, and an electron 
injection transportation layer, since a homogeneous thin film can be formed. Hereafter, it 
explains in more detail about the manufacture approach of EL display panel of this invention, 
and structure. As explained above, TFT1 1 which drives a pixel to the array substrate 49 is 
formed first. One pixel consists of four pieces or five TFT(s). Moreover, the current program 
of the pixel is carried out and the programmed current is supplied to an EL element. Pixel 
configurations, such as this combination of TFT11, are explained later. Next, the pixel 
electrode as a hole-injection electrode is formed in TFT1 1. The pixel electrode 48 is 
patternized with photolithography. 

[0048] In addition, two or more pixel electrodes may be formed in 1 pixel, and an area 
gradation display may be realized by controlling these according to an individual. Moreover, 
it is also effective by changing the magnitude of each pixel electrode of R, G, and B to make 
a white balance good. 

[0049] After the substrate processing after FOTORISO exfoliates by being immersed in 
commercial resist exfoliation liquid (mixed solution of dimethyl sulfoxide and n methyl 2 
pyrrolidone), it carries out a rinse with an acetone, is further immersed for 1 minute into a 
fuming nitric acid, and removes a resist completely. It is good to perform mechanical 
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grinding washing with a nylon brush, washing on the front face of ITO which is the pixel 
electrode 48 fully performing both sides on the front face of a rear face of a substrate, and 
fully supplying 0.238% water solution of tetramethylammonium hydroxide. Then, it fully 
rinses with pure water and spin desiccation is performed. 

[0050] Moreover, before vacuum evaporationo of an organic thin film EL element, in a 
commercial plasma reactor (the Yamato science incorporated company make, PR41 mold), 
after performing oxygen plasma treatment for 1 minute on condition that oxygen flow rate 
20sccm, pressure 0.2Torr, and RF output 300W, it is good to arrange in EL vacuum 
evaporationo tub. 

[0051] However, if the oxygen plasma and 02 Usher are used at the time of washing, ashing 
also of the flattening film 71 of the periphery of the pixel electrode 48 will be carried out to 
coincidence, and the periphery of the pixel electrode 48 will be scooped out. In order to solve 
this technical problem, in this invention, the edge protective coat 81 which consists pixel 
electrode 48 periphery of acrylic resin as drawing 8 shows is formed. The ingredient same as 
a component of the edge protective coat 81 as organic materials which constitute the 
flattening film 71, such as acrylic resin and polyimide resin, is illustrated, in addition 
inorganic materials, such as Si02 and SiNx, are illustrated. In addition, it cannot be 
overemphasized that you may be aluminum 203 etc. 

[0052] The edge protective coat 81 is formed so that after the patterning 48 of the pixel 
electrode 48 and between the pixel electrode 48 may be filled. Of course, it cannot be 
overemphasized that it is good also as a bank (spacer with which it is made for a metal mask 
not to touch the pixel electrode 48 directly) of the metal mask at the time of forming this edge 
protective coat 81 in or more 2 height of 4 micrometers or less, and distinguishing an organic 
electroluminescence ingredient by different color with. 

[0053] With a natural thing, etching etc. may remove this edge protective coat 81 after 
washing. Moreover, a dopant ingredient is blown up with heating and it is good also as an 
edge protective coat 81. 

[0054] A vacuum evaporation system uses the equipment which converted commercial high 
vacuum vacuum evaporationo equipment (the Japan vacuum-technology incorporated 
company make, EBV-6DA mold). A main exhauster is the turbo molecular pump (the Osaka 
vacuum incorporated company make, TCI 500) of 15001. of exhaust velocity, and min, a 
ultimate vacuum is less than [ abbreviation lxl0e-6Torr ], and all vacuum evaporationo is 
performed in the range of 2 - 3xl0e-6Torr. Moreover, all vacuum evaporationo is good to 
carry out by connecting DC power supply (Kikusui electronic incorporated company make, 
PAK10-70A) to the resistance heating type vacuum evaporationo boat made from a tungsten. 
[0055] Thus, on the array substrate arranged in a vacuum layer, the carbon film is formed to 2 
or more nm [ 10 ] or less. Next, a 4-(N and N-bis(p-methylphenyl) amino)-alpha-phenyl 
stilbene is formed in about 5nm of thickness with the evaporation rate of 0.3nm/s as a hole 
injection layer. 

[0056] As an electron hole transportation layer, vapor codeposition of N, N , -bis(4'- 
diphenylamino-4-biphenylyl)-N, an N'-diphenyl benzidine (the Hodogaya chemistry 
incorporated company make), and the 4-N and N-diphenylamino-alpha-phenyl stilbene was 
carried out with the evaporation rate of 0.3 nm/s and 0.01 nm/s, respectively, and they were 
formed in about 80nm of thickness, tris (8-quinolinolato) aluminum (said ~ Renhua - study 
incorporated company make) is formed in about 40nm of thickness with the evaporation rate 
of 0.3 nm/s as a luminous layer (electron transport layer). 

[0057] next -- as an electron injection electrode -- an AlLi alloy (high grade chemistry 
incorporated company make --) Only Li is formed in about lnmof thickness with the 
evaporation rate of about 0.1 nm/s at low temperature from the aluminum/Li weight ratios 
99/1. Then, the temperature up of the AlLi alloy was carried out further, and from the 
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condition in which Li was all out, only aluminum was formed in about lOOnm of thickness 
with the evaporation rate of about 1.5 nm/s, and was used as the electron injection electrode 
of a laminating mold. 

[0058] Thus, after the created organic thin film EL element leaked the inside of a vacuum 
evaporationo tub with desiccation nitrogen, under desiccation nitrogen-gas-atmosphere mind, 
it stuck the Corning 7059 glass closure free wheel plate 41 with the seal adhesives (sealing 
compound) 45 (the product made from Anelva, Inc., trade name super back seal 953-7000), 
and was taken as the display panel. 

[0059] In addition, a drying agent 55 is arranged in the space of the closure free wheel plate 
41 and the array substrate 49. This is because the organic electroluminescence film is weak to 
humidity. The moisture which permeates a sealing compound 45 with a drying agent 55 is 
absorbed, and degradation of the organic electroluminescence film 47 is prevented. 
[0060] In the luminous layer which doped the guest to the host, it becomes possible about 
improvement in brightness and color purity by controlling the intermolecular interaction of 
guest molecules paying attention to the nano-scale state of aggregation of a guest ingredient. 
[0061] The guest ingredient which bears the role which emits light in organic 
electroluminescence plays the role most important when opting for the luminescence engine 
performance. Although the luminescence property that it is high in a solution is shown on the 
occasion of development of a red guest ingredient, there is a problem that effectiveness falls 
into the film. Its attention is paid to the state of aggregation of the guest ingredient currently 
first distributed in a luminous layer in order to solve this problem. It is because the 
intermolecular interaction of the guest molecules which form the state of aggregation of a 
nano-scale has had big effect on the luminescence property of organic electroluminescence. 
[0062] An intermolecular interaction can be controlled by investigating the structure of a 
guest molecule, and correlation of an intermolecular interaction, and feeding back to a 
molecular design. Therefore, it comes to acquire in the film the high luminescence property 
in the solution condition which a guest ingredient has. Furthermore, it is good to use the host 
ingredient possible nearest to a guest's luminescence wavelength so that matching between a 
host and a guest may become the optimal. 

[0063] In order to control osmosis of the moisture from a sealing compound 45, it is a good 
cure to lengthen the path (pass) from the outside. For this reason, the detailed irregularity 43 
and 44 is formed in the periphery of a viewing area in the display panel of this invention. The 
heights 44 formed in the periphery of the array substrate 49 are formed in a duplex at least. 
As for spacing (formation pitch) of a convex and a convex, it is desirable to form in 100 
micrometers or more 500 micrometers or less, and, as for the height of a convex, it is 
desirable to be referred to as 30 micrometers or more 300 micrometers or less. These heights 
are formed with the La Stampa technique. This La Stampa technique applies the method 
which OMRON Corp. has adopted as the approach of micro-lens formation, and the method 
which Matsushita Electric uses as a formation method of a microlens with the pickup lens of 
CD. 

[0064] On the other hand, heights 43 are formed also in the closure free wheel plate 41. The 
formation pitch of heights 43 is made the same as that of the formation pitch of heights 44. 
Thus, heights 44 fit into heights 43 exactly by making the same a formation pitch with 
heights 43 and 44. Therefore, the location gap with the closure free wheel plate 41 and the 
array substrate 49 does not occur at the time of manufacture of a display panel. A sealing 
compound 45 is arranged between heights 43 and 44. A sealing compound 45 prevents 
permeation of the moisture from the outside while pasting up the closure free wheel plate 41 
and the array substrate 49. 

[0065] It is desirable to use what consists of resin acrylic in UV (ultraviolet rays) hardening 
mold as a sealing compound 45. Moreover, as for acrylic resin, it is desirable to use what has 
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a fluorine radical. In addition, the adhesives or the binder of an epoxy system may be used. 
[0066] As for the refractive index of adhesives or a binder, it is desirable to use or more 1.47 
1.54 or less thing. As for especially seal adhesives, it is desirable to add impalpable powder, 
such as impalpable powder of titanium oxide and silicon oxide, at 95% or less of a rate 65% 
or more by the weight ratio. Moreover, as for an average diameter, it is [ the particle diameter 
of this impalpable powder ] desirable to carry out 20 micrometers or more 100 micrometers 
or less. The effectiveness which controls penetration of the humidity from the forge-fire 
outside where the weight ratio of impalpable powder increases becomes high. However, if 
many [ too ], air bubbles etc. will tend to enter, space will become large on the contrary, and 
the seal effectiveness will fall. 

[0067] As for the weight of a drying agent, it is desirable to carry out 0.04g or more per die 
length of 10mm of seal 0.2g or less. It is desirable to carry out 0.06g or more per die length of 
10mm of seal 0.1 5g or less especially. The amount of a drying agent becomes empty, shortly 
after there is too nothing, there is little moisture prevention effectiveness and an organic 
electroluminescence layer deteriorates. If many [ too ], in case a drying agent will carry out a 
seal, it cannot become a failure, and a good seal cannot be performed. 
[0068] Although it is the configuration closed using the free wheel plate 41 of glass in 
drawing 4 , you may be the closure using a film like drawing 7 . For example, using for the 
film of an electrolytic capacitor what vapor-deposited DLC (diamond- -like carbon) as a 
closure film is illustrated. This film has very bad moisture permeability (moisture proof). 
This film is carried out closure film 74, and is used. Moreover, it cannot be overemphasized 
that the configuration thing which vapor-deposits the DLC film directly on the front face of 
an electrode 72 is good. 

[0069] It is reflected by the reflective film 46, and the one half of the light generated from the 
organic electroluminescence layer 47 is penetrated with the array substrate 49, and outgoing 
radiation is carried out. However, outdoor daylight is reflected, a reflect lump occurs and the 
reflective film 46 reduces display contrast. For this cure, lambda/4 plate 50 and the polarizing 
plate 54 are arranged to the array substrate 49. In addition, when a pixel is a reflector, 
outgoing radiation of the light generated from the EL layer 47 is carried out to above. 
Therefore, it cannot be overemphasized that a phase plate 50 and a polarizing plate 54 are 
arranged to an optical outgoing radiation side. 

[0070] In addition, a reflective mold pixel constitutes the pixel electrode 48 from aluminum, 
chromium, silver, etc., and is obtained. Moreover, an interface with an organic 
electroluminescence layer becomes large by preparing heights (or concave heights) in the 
front face of the pixel electrode 48, and luminescence area becomes large, and luminous 
efficiency improves. 

[0071] Between a substrate 49 and a polarizing plate (polarization film) 54, one sheet or two 
or more phase films (a phase plate, a phase rotation means, a phase contrast plate, phase 
contrast film) are arranged. It is desirable to use a polycarbonate as a phase film. A phase 
film makes outgoing radiation light generate phase contrast for incident light, and is 
contributed to performing light modulation efficiently. 

[0072] In addition, an organic resin plate or organic resin films, such as polyester resin, PVA 
resin, polysulphone resin, vinylchloride resin, ZEONEX resin, acrylic resin, and polystyrene 
resin, etc. may be used as a phase film. In addition, the crystal of Xtal etc. may be used. As 
for the phase contrast of one phase plate, it is desirable to be referred to as 50nm or more 
350nm or less at 1 shaft orientations, and it is desirable to be referred to as 80 morenm or 
more 220nm or less. 

[0073] In addition, it cannot be overemphasized that the circular polarization of light plate 74 
(circular polarization of light film) which unified the phase film and the polarizing plate so 
that it might illustrate to drawing 7 may be used. 
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[0074] As for the phase film 50, it is desirable for a color or a pigment to color and to give 
the function as a filter. The red (R) purity of especially organic electroluminescence is bad. 
Therefore, the fixed wavelength range is cut with the colored phase film 50, and a color 
temperature is adjusted. As for a color filter, it is common to be prepared by pigment-content 
powder type resin as a dyeing filter. A pigment absorbs the light of a specific wavelength 
band and penetrates the light of the wavelength band which was not absorbed. In addition, 
you may be with the mosaic-like color filter itself as a phase film. In this case, EL element 15 
uses the thing of white luminescence. 

[0075] A part or the whole of a phase film may be colored as mentioned above, or a diffusion 
function may be given to a part or the whole. Moreover, embossing of the front face may be 
carried out, or an antireflection film may be formed for acid resisting. Moreover, it is 
desirable to form a light-shielding film or the light absorption film in a part without the part 
or trouble which is not effective in image display, and to demonstrate the improvement 
effectiveness in contrast according to antihalation in to tighten the black level of a display 
image ****. 

[0076] Moreover, a micro lens may be formed the shape of boiled fish paste, and in the shape 
of a matrix by forming irregularity in the front face of a phase film. A micro lens is arranged 
so that it may correspond to one pixel electrode or a pixel in three primary colors, 
respectively. 

[0077] In addition, detailed ** prism etc. is contained in the definition of a micro lens other 
than a lens with condensing nature. In addition, what has a needlelike configuration is 
contained. That is, one configuration carries out abbreviation coincidence with pixel size, or a 
micro lens corresponds, or is as follows [ pixel size ], and all the things that make light 
crooked are contained. 

[0078] Although described also in advance, the function of a phase film may be given to a 
color filter. For example, phase contrast can be generated, when rolling out at the time of 
formation of a color filter or making it phase contrast arise in the fixed direction according to 
photopolymerization. In addition, phase contrast may be given by carrying out 
photopolymerization of the smoothing film 71 of drawing 7 . Thus, if constituted, it becomes 
unnecessary not to constitute a phase film or to arrange it out of a substrate, the configuration 
of a display panel becomes simple, and low cost-ization can be desired. In addition, it cannot 
be overemphasized that the above matter may be applied to a polarizing plate. 
[0079] As a main ingredient which constitutes a polarizing plate (polarization film) 54, a 
TAC film (triacetyl cellulose film) is the optimal. A TAC film is because it has the 
outstanding optical property, surface smooth nature, and processing suitability. About 
manufacture of a TAC film, it is optimal to produce with a solution flow casting film 
production technique. 

[0080] The thing of the resin film with which the polarizing plate added iodine etc. to poly 
vinyl alcohol (PVA) resin is illustrated. Since the polarizing plate of the polarization 
separation means of a pair performs polarization separation by absorbing the polarization 
component of a different direction from specific polarization shaft orientations among 
incident light, its use effectiveness of light is comparatively bad. Then, the reflective 
polarizer which performs polarization separation may be used by reflecting the polarization 
component (reflective polarizer: RIFUREKUTIBU polarizer) of a different direction from 
specific polarization shaft orientations among incident light. Thus, if constituted, the use 
effectiveness of light will increase with a reflective polarizer, and a display brighter than the 
above-mentioned example using a polarizing plate will be attained. 
[0081] Moreover, as a polarization separation means of this invention, it is also possible 
besides such a polarizing plate or a reflective polarizer to use what combined the cholesteric- 
liquid-crystal layer and lambda (1/4) plate, for example, the thing divided into reflective 
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polarization and transparency polarization using Brewster's include angle, the thing using a 
hologram, a polarization beam splitter (PBS), etc. 

[0082] The AIR coat is given to the front face of a polarizing plate 54 although not illustrated 
in drawing 4 . The configuration which forms an AIR coat by dielectric monolayer or 
multilayers is illustrated. In addition, the resin of a low refractive index of 1 .35-1.45 may be 
applied. For example, the acrylic resin of a fluorine system etc. is illustrated. Or more 1.37 
1 .42 or less thing of a refractive index is [ especially a property ] good. 
[0083] Moreover, an AIR coat has the configuration of three layers, or a two-layer 
configuration. In addition, in the case of three layers, it is used in order to prevent reflection 
in the wavelength band of the large light, and it calls this a multi-coat. In a two-layer case, it 
is used in order to prevent reflection in the wavelength band of the specific light, and it calls 
this V quart. A multi-coat and V quart are properly used according to the application of a 
display panel. In addition, not the thing to limit more than two-layer but one layer is 
sufficient. 

[0084] In the case of a multi-coat, optical thickness carries out ndl=lambda / 4 laminatings of 
ndl=lambda/2 and the magnesium fluoride (MgF2) for nd=lambda/4, and a zirconium (Zr02), 
and an aluminum oxide (aluminum 203) is formed. Usually, a thin film is formed as a value 
of 520nm or near of those as lambda, optical in silicon monoxide (SiO) in the case of V quart 
-- thickness ndl=lambda/4, and magnesium fluoride (MgF2) — ndl=lambda/4 or yttrium 
oxide (Y203), and magnesium fluoride (MgF2) — n dl=lambda / 4 laminatings are carried 
out, and it forms. It is better to use Y203, when modulating blue glow, since SiO has an 
absorption band region in a blue side. Moreover, since the direction of Y203 is stable also 
from the stability of the matter, it is desirable. Moreover, Si02 thin film may be used. Of 
course, it is good also as an AIR coat using the resin of a low refractive index etc. For 
example, acrylic resin, such as a fluorine, is illustrated. As for these, it is desirable to use an 
ultraviolet curing type. 

[0085] In addition, in order to prevent that static electricity is charged by the display panel, it 
is desirable to apply the resin of a hydrophilic property to front faces, such as a display panel. 
In addition, in order to prevent surface reflection, embossing may be performed on the front 
face of a polarizing plate 54 etc. Moreover, it is also effective to form transparence electric 
conduction objects, such as ITO, for a front face. 

[0086] Although TFT is connected to the pixel electrode 48, it is not limited to this. It cannot 
be overemphasized that a diode method (TFD) besides a thin film transistor (TFT), a varistor, 
a thyristor, ring diode, a PLZT component, etc. are sufficient as an active matrix as a 
switching element. In addition, a plasma addressing technique may be used. Moreover, as for 
TFT, it is desirable to adopt LDD (low doping drain) structure. 

[0087] In addition, all the general component that carry out transistor actuation of switching, 
such as FET, etc. is meant in TFT. Moreover, it cannot be overemphasized that the 
configuration of EL film, panel structure, etc. are applicable also to a simple matrix type 
display panel. Moreover, it cannot be overemphasized that it does not limit to this although 
an example raises an organic EL device and this specification explains it as an EL element, 
and it is applied also to an inorganic EL element. 

[0088] The active-matrix method used for an organic EL panel should choose the pixel of 1. 
specification, and gives required display information. Two conditions that a current can be 
passed to an EL element through a 2 or 1 -frame period must be satisfied. 
[0089] In order to satisfy these two conditions, with the component configuration of the 
conventional organic electroluminescence shown in drawing 12 , the transistor for switching 
for 1st TFT1 la to choose a pixel and 2nd TFT1 lb are taken as the transistor for a drive for 
supplying a current to ELI 5. 

[0090] Although transistor 1 la for switching is required for liquid crystal as compared with 
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the active-matrix method used for liquid crystal here, transistor 1 lb for a drive is required in 
order to make ELI 5 turn on. Although this reason can hold an ON state by impressing an 
electrical potential difference in the case of liquid crystal, it is because in the case of ELI 5 
the lighting condition of a pixel 16 is unmaintainable if it does not continue passing a current. 
[0091] Therefore, in order to continue passing a current, making transistor 1 lb have to turn 
on in an EL panel must be continued. First, if both the scanning line and the data line are 
turned on, a charge will be accumulated in a capacitor 19 through transistor 1 la for switching. 
In order that this capacitor 19 may continue applying an electrical potential difference to the 
gate of transistor 1 lb for a drive, even if transistor 1 la for switching becomes off, a current 
continues flowing from the current supply source line 20, and a pixel 16 can be turned on 
over an one-frame period. 

[0092] When displaying gradation using this configuration, it is necessary to impress the 
electrical potential difference according to gradation as gate voltage of transistor 1 lb for a 
drive. Therefore, dispersion in the ON state current of transistor 1 lb for a drive appears in a 
display as it is. 

[0093] If the ON state current of a transistor is the transistor formed with the single crystal, it 
is very uniform, but in low-temperature polycrystal galvanized iron JISUTA which the 
formation temperature which can be formed in a cheap glass substrate formed with the low- 
temperature polysilicon technique of 450 or less degrees, since dispersion in the threshold has 
dispersion in the range which is **0.2V-0.5V, corresponding to this, nonuniformity occurs 
[ the ON state current which flows transistor 1 lb for a drive ] in dispersion and a display. 
Such nonuniformity generates not only dispersion in a threshold electrical potential 
difference but the mobility of TFT and the thickness of gate dielectric film. 
[0094] Therefore, in order to obtain a uniform display, it is necessary to control the property 
of a device by the approach of displaying gradation in analog, strictly, and cannot be satisfied 
with it of the spec, which is less than the predetermined range about this variation of stopping, 
in the present low-temperature polycrystal poly-Si TFT. Since this problem is solved, four 
transistors are prepared in 1 pixel and how to make dispersion in a threshold electrical 
potential difference compensate by the capacitor, and to acquire a uniform current, the 
method of forming a current regulator circuit for every pixel, and attaining equalization of a 
current, etc. can be considered. 

[0095] Since the current by which these approaches are programmed is programmed through 
EL element 15, when a current path changes, the transistor which controls a drive current to 
the switching transistor connected to power-source Rhine serves as a source follower, and a 
drive margin becomes narrow. Therefore, it has the technical problem that driver voltage 
becomes high. 

[0096] Moreover, it is necessary to use the switching transistor linked to a power source in 
the field where an impedance is low, and the technical problem that it is influenced by 
property fluctuation of EL element 15 also has this operating range, moreover, when a kink 
current occurs in the volt ampere characteristic in a saturation region and fluctuation of the 
threshold electrical potential difference of a transistor occurs in it, if the memorized current 
value is changed to it, it will obtain to it, and a technical problem is also in it. 
[0097] Even if the transistor which controls the current which flows to EL element 15 does 
not serve as a source follower configuration to the above-mentioned technical problem and 
the EL element structure of this invention has a kink current in the transistor, it is the 
configuration which can make small fluctuation of the current value which can suppress the 
effect of a kink current to min, and is memorized. 

[0098] The EL element structure of this invention is specifically formed of two or more 
transistors 1 1 and EL elements which a unit pixel becomes from at least four as shown in 
drawing 1 (a). In addition, a pixel electrode is constituted so that it may lap with a source 
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signal line. That is, the flattening film which consists of an insulator layer or an acrylic 
ingredient is formed on the source signal line 18, it insulates, and a pixel electrode is formed 
on this insulator layer. Thus, the configuration which piles up a pixel electrode is called high 
aperture (HA) structure on the source signal line 18. That is, the edge section of a source 
signal line and the edge section of a pixel electrode carry out abbreviation coincidence, or it 
is made for the edge section of a source signal line and the edge section of a pixel electrode to 
lap (an insulator layer is in an interlayer). 

[0099] It lets the 1st transistor (TFT or switching element) 11a and 3rd transistor (TFT or 
switching element) 11c pass by activating 1st gate signal line (the 1st scanning line) 17a (ON 
electrical potential difference being impressed), between a sink, and the gate of the 1st 
transistor and a drain is short-circuited for the current value which should be passed to said 
EL element 15 - as - 2nd transistor 1 lb ~ 1st gate signal line 17a, while opening being 
active (ON electrical potential difference being impressed) and by becoming It is 
remembered that the gate voltage (or drain electrical potential difference) of 1st transistor 11a 
passes said current value to the capacitor (a capacitor, storage capacitance) 19 connected 
between the gate of 1st transistor 11a, and the source. 

[0100] In addition, as for the capacity 19 between the source-gates of 1st transistor 11a 
(capacitor), it is desirable to consider as 0.2pF or more capacity of 2pF or less. As other 
configurations, the configuration which forms a capacitor is also illustrated separately. That is, 
it is the configuration which forms storage capacitance from a capacitor electrode layer, gate 
dielectric film, and gate metal. It is more desirable to constitute a capacitor from a viewpoint 
for stabilizing the viewpoint and display action which prevent the brightness fall by leak of 
M3 transistor 11c separately in this way. 

[0101] The capacity of a capacitor 19 is fundamentally determined in proportion to 1 -pixel 
size. It is desirable to consider as the 0.01 square range of perpF [ 0.2pF or more ] l.OpF of 
the pixel sizes mm. It is desirable to consider as the 0.01 square range of perpF [ 0.3pF or 
more ] 0.8pF of the pixel sizes mm still more preferably. If the capacity of a capacitor 19 is 
small, a fixed electrical potential difference cannot be held at an one-frame period, but an 
image will serve as a flicker. When capacity is too large, it is made to fall remarkably with 
the numerical aperture of a pixel. 

[0102] In addition, for a capacitor 19, it is this better ** to form in the non-display field 
between the adjoining pixels in general. Generally, when creating full color organic 
electroluminescence, in order to form an organic electroluminescence layer by the mask 
vacuum evaporationo with a metal mask, the formation location of EL layer by mask location 
gap occurs. When a location gap occurs, there is a danger that the organic 
electroluminescence layer of each color will lap. Therefore, lOmicro or more of non-display 
fields between the pixels which each color adjoins must be left. This part turns into a part 
which does not contribute to luminescence. Therefore, it becomes an effective means for the 
improvement in a numerical aperture to form storage capacitance 19 in this field. 
[0103] Next, it operates so that 1st gate signal line 17a is passed for it to be inactive (an OFF 
electrical potential difference is impressed), 2nd gate signal line 17b may be activated, it may 
change to the path containing the 4th transistor 1 Id by which the path for which a current 
flows was connected to said 1st transistor 11a list at EL element 15, and said EL element 15 
and the memorized current may be passed to said EL element 15. 

[0104] This circuit has four transistors 1 1 in 1 pixel, and the gate of the 1st transistor Ml is 
connected to the source of the 2nd transistor M2. The gate of the 2nd transistor and the 3rd 
transistor M2 is connected to 1st gate signal line 17a, the drain of M2 is connected to the 
source of M3, and the source of the 4th transistor M4, and the drain of M3 is connected to the 
source signal line 18. The gate of a transistor M4 is connected to 2nd gate signal line 17b, and 
the drain of a transistor M4 is connected to the anode electrode of ELI 5. 
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[0105] In addition, at drawing 1 , all TFTF(s) consist of P channels. Although P channels 
have somewhat low mobility as compared with TFT of N channel, since pressure-proofing 
cannot generate degradation easily greatly again, either, it is desirable. However, it does not 
limit only to this invention constituting an EL element configuration from P channels. You 
may constitute only from an N channel and may constitute using both N channel and P 
channels. 

[0106] Moreover, the 3rd and 4th transistors are constituted from same polarity, and it 
constitutes from an N channel, and, as for the 1st and 2nd transistors, constituting from P 
channels is desirable. Generally a P channel transistor has the large effectiveness which uses 
1st transistor 1 la as P channels to the EL element which obtains the luminescence 
reinforcement made into the purpose by there being the features, like there are few reliable 
kink currents, and controlling a current as compared with N channel transistor. 
[0107] Hereafter, the EL element configuration of this invention is explained using drawing 
13 . The EL element configuration of this invention is controlled by two timing. The 1st 
timing is timing which makes a required current value memorize. When TFT1 lb and TFT1 lc 
turn on to this timing, it becomes drawing 13 (a) as an equal circuit. Here, the predetermined 
current II is written in from a signal line. Thereby, TFT1 la will be in the condition that the 
gate and a drain were connected, and a current II will flow through this TFT1 la and TFT1 lc. 
Therefore, the electrical potential difference of the gate-source of TFT1 la turns into the 
electrical potential difference VI on which II flows. 

[0108] TFT1 la and TFT1 lc close the 2nd timing, it is the timing which TFT1 Id opens and 
the equal circuit at that time serves as drawing 13 (b). The electrical potential difference VI 
between the source-gates of TFT1 la becomes [ being held with as, and ]. In this case, 
transistor 1 la of Ml becomes fixed [ the current of II ] in order to always operate in a 
saturation region. 

[0109] In addition, the gate of transistor 11a and the gate of transistor 1 lc are connected to 
the same gate signal line 11a. However, the gate of transistor 11a and the gate of transistor 
1 lc may be connected to a different gate signal line 1 1 (it enables it to control SA1 and SA2 
according to an individual). That is, a 1 -pixel gate signal line becomes three (the 
configuration of drawing 1 is two). By controlling the ON/OFF timing of the gate of 
transistor 11a, and the ON/OFF timing of the gate of transistor 1 lc according to an individual, 
the current value variation of EL element 15 by dispersion in a transistor 1 1 can be reduced 
further. 

[01 10] If 1st gate signal line 17a and 2nd gate signal line 17b are carried out in common and 
it is the conductivity type (N channel and P channels) with which the 3rd and 4th transistors 
differed, simplification of a drive circuit and the numerical aperture of a pixel can be raised. 
[0111] Thus, if constituted, as timing of this invention of operation, the write-in path from a 
signal line will become off. That is, in case a predetermined current is memorized, if the path 
for which a current flows has branching, an exact current value will not be memorized by the 
capacity between the source-gates of Ml (capacitor). By making TFTM3 and TFTM4 into a 
different electric conduction form, after M3 surely turns off to the timing from which the 
scanning line changes by controlling each other threshold, it enables M4 to turn on. 
[0112] However, since it is necessary to control each other threshold correctly in this case, 
cautions of a process are required. In addition, although the circuit described above is 
realizable with at least four transistors, even if it carries out cascade connection of the 
transistor lie (M5) for Miller effect reduction as shown in drawing 1 (b) and the total of a 
transistor becomes four or more so that more exact timing may control or mention later, the 
principle of operation is the same. Thus, by considering as the configuration which added 
transistor 1 le, the current programmed through the transistor M3 can pass now with a more 
sufficient precision to EL element 15. 
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[01 13] In the configuration of drawing 1 , it is still more desirable that the current value Ids in 
the saturation region of 1st transistor 11a satisfies the conditions of a bottom type. In addition, 
in a bottom type, the value of lambda satisfies or less 0.06 0.01 or more conditions between 
the adjoining pixels. 
[0114] 

Ids=k*(Vgs-Vth) 2 (1+ Vds*lambda) 

In this invention, although the operating range of transistor 1 la is limited to a saturation 
region, generally, it separates from the transistor characteristics in a saturation region from an 
ideal property, and they are influenced of the electrical potential difference between sow sault 
drains. This effectiveness is called Miller effect. 

[01 15] The case where the shift of the threshold set to each transistor 1 la in the adjoining 
pixel deltaVt occurs is considered. In this case, the current value memorized is the same. 
deltaL, then abbreviation delta Vxlambda are equivalent to a gap of the current value of EL 
element 1 5 by changing the threshold of transistor 1 1 a in the shift of a threshold. Therefore, it 
turns out that lambda must be below O.Olxx/y noting that y (V) is permitted between the 
pixels which adjoin the permissible dose of a shift of a threshold, in order to suppress a gap 
of a current below to x (%). 

[0116] This allowed value changes with the brightness of application. If the amount of 
fluctuation has 2% or more of brightness in the brightness field to 100-cd/m2 to 1000 cd/m2, 
human being will recognize the changed boundary line. Therefore, it is required for the 
amount of fluctuation of brightness (the amount of currents) to be less than 2%. When 
brightness is higher than 100 cd/cm2, the brightness variation of the adjoining pixel becomes 
2% or more. When using EL display device of this invention as a display for personal digital 
assistants, the demand brightness is about [ lOOcds //m ] two. When the pixel configuration of 
drawing 1 was actually made as an experiment and fluctuation of a threshold was measured, 
the adjoining pixel transistor 11a Set and it turned out that the maximum of fluctuation of a 
threshold is 0.3V. 

[0117] Therefore, in order to suppress fluctuation of brightness within 2%, lambda must be 
0.06 or less. However, it is not necessary to carry out to 0.01 or less. It is because human 
being cannot recognize change. Moreover, in order to attain the variation in this threshold, it 
is necessary to enlarge transistor size enough, and it is unreal. 

[0118] Moreover, it is desirable to constitute so that the current value Ids in the saturation 
region of 1st transistor 1 la may satisfy a bottom type. In addition, it may be 1% or more 5% 
or less between the pixels which fluctuation of lambda adjoins. 
[0119] 

Ids=k*(Vgs-Vth) 2 (1+ Vds*lambda) 

If lambda of the above-mentioned formula has fluctuation even when fluctuation of a 
threshold does not exist even if between the adjoining pixels, the current value which flows 
EL will be changed. In order to suppress fluctuation within **2%, fluctuation of lambda must 
be suppressed to **5%. however — however, it is not necessary to make it to 1% or less It is 
because human being cannot recognize change. Moreover, in order to attain 1% or less, it is 
necessary to enlarge transistor size fairly, and it is unreal. 

[0120] Moreover, according to an experiment, an array prototype, and examination, it is 
desirable that the channel length of 1st transistor 11a sets to 10 micrometers or more 200 
micrometers or less. It is desirable that the channel length of 1st transistor 11a sets to 15 
micrometers or more 150 micrometers or less still more preferably. This is considered to be 
because for electric field to be eased and for the kink effectiveness to be suppressed low 
when the channel length L is lengthened, and the grain boundaries included in a channel 
increase in number. 

[0121] Moreover, the transistor 1 1 which constitutes a pixel is formed by the poly-Si TFT 
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formed by the laser recrystallization approach (laser annealing), and it is desirable that the 
direction of the channel in all transistors is the same direction to the direction of radiation of 
laser. 

[0122] The purpose of invention of this patent proposes the circuitry to which dispersion in 

transistor characteristics does not affect a display, and four or more transistors are 

[ therefore ] required for it. If the property of four transistors does not gather when these 

transistor characteristics determine a circuit constant, it is difficult to ask for a suitable circuit 

constant. To the direction of a major axis of laser radiation, by the case where the direction of 

a channel is level, and the case of being perpendicular, the threshold and mobility of 

transistor characteristics differ from each other, and are formed. 

[0123] In addition, extent of dispersion is the same in both cases. Horizontally, if 

perpendicular, the average of ****** of mobility and a threshold differs. Therefore, the more 

nearly same one of the direction of a channel of all the transistors that constitute a pixel is 

desirable. 

[0124] Moreover, when Cs and the OFF state current value of 2nd transistor 1 lb are set to 
Ioff for the capacity value of storage capacitance 19, it is desirable to satisfy a degree type. 
[0125] 3 < - Cs/Ioff < -- 24 it is desirable to satisfy a degree type still more preferably. 
[0126] 6 < - Cs/Ioff < -- By setting the OFF state current of 18 transistor 1 lb to 5 or less pAs, 
it is possible to stop the current value change which flows EL to 2% or less. This is because 
the charge stored between the gate-sources (both ends of a capacitor) in the electrical- 
potential-difference condition of not writing in cannot be held between 1 fields, when leakage 
current increases. Therefore, if the capacity for are recording of a capacitor 19 is large, the 
permissible dose of the OFF state current will also become large. Fluctuation of the current 
value between contiguity pixels can be suppressed to 2% or less by filling said formula. 
[0127] Moreover, it is desirable for the transistor which constitutes an active matrix to be 
constituted by the p-ch polish recon thin film transistor, and to consider as the multi-gate 
structure where transistor 1 lb is more than the dual gate. In order that transistor 1 lb may act 
as a switch between the source-drains of transistor 11a, the property that an ON/OFF ratio is 
high as much as possible is required. The high property of an ON/OFF ratio is realizable by 
making structure of the gate of transistor 1 lb into the multi-gate structure beyond dual gate 
structure. 

[0128] Moreover, the transistor which constitutes an active matrix consists of polish recon 
thin film transistors, and it is desirable to make (channel width W) * (channel length L) or 
less [ 54-micrometer ] into two. [ of each transistor ] (Channel width W) * (channel length L) 
and the variation of transistor characteristics have correlation. 

[0129] The cause of dispersion in transistor characteristics has a large thing resulting from 
dispersion in the energy by the exposure of laser etc., therefore in order to absorb this, it is 
desirable. [ of the structure which contains many exposure pitches (generally about ten 
micrometers) of laser by the inside of a channel as much as possible ] By making (channel 
width W) * (channel length L) or less [ 54-micrometer ] into two, there is no dispersion 
resulting from laser radiation, and the thin film transistor to which the property was equal can 
be obtained. [ of each transistor ] 

[0130] In addition, if transistor size becomes small too much, property dispersion by area will 
occur. Therefore, it is made for (channel width W) * (channel length L) to become two or 
more [ 9-micrometer ]. [ of each transistor ] In addition, (channel width W) * (channel length 
L) has still more preferably desirable 16-micrometer or more 2 thing it is made to become 
two or less. [ of each transistor ] [ 45 micrometer ] 

[0131] Moreover, things are [ making it mobility fluctuation of 1st transistor 1 la in the 
adjoining unit pixel be 20% or less ] desirable. When mobility runs short, by the time the 
charge capacity of a switching transistor deteriorates and it passes a current value required in 
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time amount, capacity between the gate-sources of Ml cannot be charged. Therefore, 
dispersion in the brightness between pixels can be made below into ****** by suppressing 
dispersion in migration within 20%. 

[0132] Although the pixel configuration explained the above explanation as a configuration 
of drawing 1 , the above matter is applicable also to the configuration illustrated to drawing 
20 and drawing 21 . Hereafter, configuration, actuation, etc. are explained about pixel 
configurations, such as drawing 20 . 

[0133] When setting up the current passed to EL element 15, the electrical potential 
difference between the gate sources which produces the signal current passed to TFT1 la in 
TFT1 la as a result of [ its ] Iw is set to Vgs. Since between the gate drains of TFT1 la has 
connected too hastily by TFT1 Id at the time of writing, TFT1 la operates in a saturation 
region. Therefore, Iw is given by the following formulas. 
[0134] 

Iw=mu 1, Coxl, and Wl/Ll/2(Vgs-Vthl) 2 - (1) 

Here, Cox is the gate capacitance per unit area, and is given by Cox=epsilon 0 and epsilonr/d. 
In the mobility of a carrier, and W, as for vacuous mobility and epsilonr, channel width and L 
show channel length, epsilon 0 shows [ the threshold and mu whose Vth is TFT ] the specific 
inductive capacity of gate dielectric film, and d is the thickness of gate dielectric film. 
[0135] Current level will be controlled by TFTlb by which Idd is connected to EL element 
15 and a serial if the current which flows to EL element 15 is set to Idd. In this invention, 
since the electrical potential difference between the gate sources is in agreement with Vgs of 
(1) type, if it assumes that TFTlb operates in a saturation region, the following formulas will 
be realized. 
[0136] 

Idrv=mu 2, Cox2, and W2/L2/2(Vgs-Vth2) 2 - (2) 

Generally conditions for the thin film transistor (TFT) of an insulated-gate electric field effect 
mold to operate in a saturation region are given by the following formulas by making Vds 
into the electrical potential difference between the drain sources. 
[0137] 

| Vds|>|Vgs-Vth| - (3) 

Here, since it is approached and formed in the interior of a small pixel, TFT1 la and TFT1 lb 
are profile mul=mu2 and Coxl=Cox2, and unless especially creativity is put, they are 
considered to be Vthl=Vth2. Then, the following formulas are easily drawn from (1) type 
and (2) types at this time. 
[0138] 

Idrv/Iw-(W2/L2)/(W1/Ll) - (4) 

Although it is common in (1) type and (2) types that the value of mu, Cox, and Vth itself 
varies for every pixel, every product, and every manufacture lot as for the point which it 
should be careful of here, since (4) types do not contain these parameters, I hear that it is not 
dependent on these dispersion, and there is a value of Idrv/Iw. 

[0139] If it designs with W1=W2 and L1=L2, Idrv/Iw=l, i.e., Iw and Idrv, will become the 
same value. That is, it is not based on property dispersion of TFT, but since the drive current 
Idd which flows to EL element 15 becomes the same as that of the signal current Iw correctly, 
it can control the luminescence brightness of EL element 15 correctly as a result. 
[0140] since [ as mentioned above, ] Vthl of TFT 1 la for conversion and Vth2 of TFT 1 lb for 
a drive are fundamentally the same — both TFT(s) — if the signal level of cut-off level is 
impressed to the gate which is in the common potential of ** mutually — TFT1 la and 
TFT1 lb — it must be in both non-switch-on - it comes out. However, Vth2 may become low 
rather than Vthl according to factors, such as dispersion in a parameter, also within a pixel in 
fact. At this time, since the leakage current of subthreshold level flows to TFT1 lb for a drive, 
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EL element 15 presents fine luminescence. The contrast of a screen falls by this fine 
luminescence, and a display property is spoiled. 

[0141] Especially in this invention, it is set as the appearance to which the threshold voltage 
Vth2 of TFT 1 lb for a drive does not become lower than the threshold voltage Vthl of 
TFT1 la for conversion which corresponds within a pixel. For example, even if it makes gate 
length L2 of TFT 1 lb longer than the gate length LI of TFT1 la and changes the process 
parameter of these thin film transistors, it is made for Vth2 not to become lower than Vthl . It 
is possible for this to control very small current leak. The above matter is applied also to 
TFT1 la of drawing 1 , and the relation of TFT 1 Id. 

[0142] Transistor TFT 11 for conversion a to which the signal current flows as shown in 
drawing 21 , Others [ b / which controls the drive current which flows to the light emitting 
device which consists of EL element 15 grade / transistor TFT 1 1 for drive ], Transistor 
TFT 1 1 for taking in c which connects or intercepts a pixel circuit and data- line data by control 
of the 1st scanning line scanA (SA), The electrical potential difference between the gate 
sources of transistor TFT1 Id for a switch and TFT1 la which write in by control of the 2nd 
scanning line scanB (SB), and short-circuit the gate drain of TFT 1 111a during a period It 
consists of capacity CI 9 for holding after write-in termination, EL element 15 as a light 
emitting device, etc. Therefore, since gate signal lines are each two pixels, they can apply the 
configuration of the whole specification of this invention explained by drawing 1 explained 
above, drawing 2 , drawing 3 , etc., a function, actuation, etc. 

[0143] Although TFTllc constitutes drawing 21 and the transistor of N-channel MOS 
(NMOS) and others is constituted from a P channel MOS (PMOS), this needs to be an 
example and does not necessarily need to be this passage. Although the terminal of one of 
these is connected to the gate of TFT1 la and the other-end child is connected to Vdd (power- 
source potential), the fixed potential of not only Vdd but arbitration is sufficient as capacity C. 
The cathode (cathode) of EL element 15 is connected to touch-down potential. Therefore, it 
cannot be overemphasized that the above matter is applied to drawing 1 etc. 
[0144] The configuration of drawing 21 is equipped with two or more pixels containing EL 
element 15 of the current drive mold which emits light in response to supply of a drive 
current while it is allotted to the intersection of a data-line drive circuit including the current 
source CS which generates the signal current Iw which has the scanning-line drive circuit 
which makes sequential selection of the scanning lines scanA and scanB, and the current 
level according to brightness information, and is serially supplied to data-line data, and each 
scanning lines scanA and scanB and each data-line data. 

[0145] The pixel configuration shown in drawing 21 as a description matter consists of the 
accession department which incorporates the signal current Iw from the data-line data 
concerned, a transducer which once changes and holds the current level of the incorporated 
signal current Iw to a voltage level, and a mechanical component which passes the drive 
current which has the current level according to the held voltage level to the light emitting 
device OLED concerned, when the scanning line scanA concerned is chosen. Specifically, 
said accession department consists of transistor TFT 1 1 for taking in c. 

[0146] Said transducer contains the capacity C connected with thin film transistor TFT1 la for 
conversion equipped with the gate, the source, the drain, and the channel at the gate. The gate 
is made to generate the voltage level which passed to the channel the signal current Iw 
incorporated by thin film transistor TFT 1 1 for conversion a, and the accession department, 
and was changed, and the voltage level produced in capacity C19-TO is held. 
[0147] Furthermore, said transducer contains thin film transistor TFT1 Id for a switch 
inserted between the thin film transistor TFT1 la drain for conversion, and the gate. Thin film 
transistor TFT1 Id for switching flows, when changing the current level of the signal current 
Iw into a voltage level, the drain and the gate of thin film transistor TFT1 la for conversion 
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are connected electrically, and the gate of TFT1 la is made to produce the voltage level on the 
basis of the source. Moreover, thin film transistor TFT1 Id for a switch is intercepted when 
holding a voltage level in capacity C, and it separates the capacity C19 linked to the gate of 
thin film transistor TFT1 la for conversion, and this from the drain of TFT 1 la. 
[0148] Moreover, said mechanical component contains thin film transistor TFT1 lb for a 
drive equipped with the gate, a drain, the source, and a channel. Thin film transistor TFTb for 
a drive passes the drive current which accepts in the gate the voltage level held at capacity 
CI 9, and has the current level according to it to EL element 15 through a channel. The gate of 
thin film transistor TFT1 la for conversion and the gate of thin film transistor TFT1 lb for a 
drive are connected directly, and he constitutes current Miller circuit, and is trying for the 
current level of the signal current Iw and the current level of a drive current to serve as 
proportionality. 

[0149] Thin film transistor TFT1 lb for a drive operates in a saturation region, and passes the 
drive current according to the difference of the voltage level and threshold voltage which 
were impressed to the gate to EL element 15. 

[0150] Thin film transistor TFT1 lb for a drive is set as the appearance to which the threshold 
voltage does not become lower than the threshold voltage of thin film transistor TFT1 la for 
conversion which corresponds within a pixel. Specifically, TFT1 lb is set as the appearance to 
which the gate length does not become shorter than the gate length of TFT 1 1 A. Or TFT1 lb 
may be set up so that the gate dielectric film may not become thinner than the gate dielectric 
film of TFT1 la which corresponds within a pixel. 

[0151] Or TFT1 lb may adjust the high impurity concentration injected into the channel, and 
may set it as the appearance to which threshold voltage does not become lower than the 
threshold voltage of TFT1 la which corresponds within a pixel. As for TFT1 la and TFT1 lb, 
both should be turned off, if the signal level of cut-off level is impressed to the gate of both 
the thin film transistors by which common connection was made when it sets up temporarily 
so that the threshold voltage of TFT1 la and TFT1 lb may become the same. However, 
dispersion in a process parameter is also in a pixel slightly in fact, and the threshold voltage 
of TFT 1 lb may become low from the threshold voltage of TFT 1 la. 

[0152] At this time, since the feeble current of subthreshold level flows to TFT1 lb for a drive 
also with the signal level below cut-off level, EL element 15 fine-emits light and the contrast 
fall of a screen appears. Then, gate length of TFT1 lb is made longer than the gate length of 
TFT 1 la. Even if it changes the process parameter of a thin film transistor within a pixel, it is 
made for the threshold voltage of TFT1 lb not to become lower than the threshold voltage of 
TFTllabythis. 

[0153] In the comparatively short short-channel-effect field A, Vth goes up [ gate length L ] 
with the increment in gate length L. On the other hand, in the comparatively big control field 
B, gate length L is not concerned with gate length L, but Vth's is almost fixed. Gate length of 
TFT1 lb is made longer than the gate length of TFT1 la using this property. For example, 
when the gate length of TFT1 la is 7 micrometers, gate length of TFT1 lb is set to about 10 
micrometers. 

[0154] While the gate length of TFT1 la belongs to the short-channel-effect field A, the gate 
length of TFT 1 lb may be made to belong to the control field B. Thereby, while being able to 
control the short channel effect in TFT1 lb, the threshold voltage reduction by fluctuation of a 
process parameter can be controlled. 

[0155] By the above, the leakage current of the subthreshold level which flows to TFT1 lb 
can be controlled, fine luminescence of EL element 15 can be suppressed, and it can 
contribute to a contrast improvement. 

[0156] The drive approach of the pixel circuit shown in drawing 21 is explained briefly. First, 
at the time of writing, the 1st scanning line scanA and the 2nd scanning line scanB are made 
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into a selection condition. By connecting a current source CS to data-line data, where both 
the scanning lines are chosen, the signal current Iw according to brightness information flows 
to TFT1 la. A current source CS is a source of a good transformation style controlled 
according to brightness information. At this time, since it has connected too hastily 
electrically by TFT1 Id between the gate drains of TFT 1 la, (3) types are materialized, and 
TFT1 la operates in a saturation region. Therefore, between the gate source, the electrical 
potential difference Vgs given by (1) formula arises. 

[0157] Next, scanA and scanB are made into the condition of not choosing. In detail, TFT1 Id 
is first made into an off condition by making scanB into a low. Vgs is held by this with 
capacity CI 9. Next, since a pixel circuit and data-line data are electrically intercepted by 
making scanA into a high level and setting to OFF, the writing to another pixel can be 
performed through data-line data after that. Here, although the data which a current source 
CS outputs as current level of the signal current need to be effective when scanB is un- 
choosing, they may be made into the level (for example, write-in data of the following pixel) 
of arbitration after that. 

[0158] Since common connection of TFT 1 la, the gate, and the source is made [ both ] and 
TFT1 lb is approached and formed in the interior of a small pixel, if TFT 1 lb is operating in 
the saturation region, the current which flows TFT 1 lb will be given by (2) formulas, and will 
turn into the drive current Idd which flows to this [ 15 ], i.e., an EL element. What is 
necessary is just to give sufficient power-source potential to Vdd so that (3) types may be 
materialized in addition even if it takes into consideration the voltage drop in EL element 15 
in order to operate TFT1 lb in a saturation region. 

[01 59] In drawing 21 and drawing 22 , the current mirror ratio of TFT (11a, lib) which 
carries out the cause of the current mirror like this is good to carry out to 15 or less [ 3 or 
more ]. It is good to carry out to ten especially or less [ 5 or more ]. Here, in the current 
mirror ratio 5, if the current which flows to the source-drain of TFT1 la sets to 5microA, it 
will say designing the current which flows to the source-drain of TFT 1 lb to 1 micro A. The 
transistor size of TFT(s) 11a and 1 lb can design current mirror ratio freely. 
[0160] The above easy current mirror ratio is made or more into one for making small effect 
of the parasitic capacitance of the source signal line 18. When performing a current drive like 
drawing 1 and drawing 21 , in a black display, the current which flows to the source signal 
line 18 becomes small. Therefore, it is because time amount is needed for the charge and 
discharge of this parasitic capacitance and it becomes impossible to write a regular electrical 
potential difference in the capacitor 19 of a pixel at 1H (1 horizontal-scanning period) period, 
when parasitic capacitance (source-gate signal line cross capacity etc.) is large to the source 
signal line 18. 

[0161] In order to solve this technical problem, it is good to enlarge the current which flows 
to a source signal line. Therefore, it comes to be fully able to carry out the charge and 
discharge also of the parasitic capacitance by making current mirror ratio or more into one. 
However, if current mirror ratio is enlarged too much, the power consumption of the source 
driver IC 14 will become large. 

[0162] When current mirror ratio is set to K, capacity of one source signal line seen from the 
output stage of the source driver (circuit) IC 14 is set to ApF and write-in maximum current 
is set to ImuA, as for K, it is desirable to make it the range below C/I C/(I-10) above. 
[0163] Moreover, when capacity of one source signal line seen from the output stage of the 
source driver (circuit) IC 14 is set to ApF with the configuration of drawing 1 , write-in 
maximum current is set to ImuA and 1 horizontal-scanning time amount (1H) is set to 
Tmusec, as for T, it is desirable to make it the range below II more than (4 and C) / 1 (20 and 
C). 

[0164] In addition, like drawing 1 (b) etc., in order to increase an impedance, it cannot be 
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overemphasized that TFT(s) 1 le and 1 If may be added so that it may illustrate [ purpose ] to 
drawing 22 . Thus, a better current drive is realizable by adding TFT(s) 1 le and 1 If. drawing 
I explains other matters ~ it comes out and omits. 

[0165] Thus, direct current voltage was impressed to EL display device explained by 
produced drawing 1 , drawing 21 , etc., and 10mA /was made to carry out a continuation 
drive with the fixed current density of 2 cm. EL structure has checked luminescence of the 
green (luminescence maximum wave length lambdamax=475nm) of 7.0V and 200 cd/cm2. 
[0166] A blue light-emitting part is brightness 100 cd/cm2, the color coordinate of x= 0.15, 
y= 0.17, and a green light-emitting part was brightness 250 cd/cm2, the color coordinate of 
x= 0.34, y= 0.63, and a red light-emitting part is brightness 150 cd/cm2, and the color 
coordinate was acquired for the luminescent color of x= 0.65 and y= 0.34. 
[0167] Hereafter, sequential explanation is given [ configuration / which was explained by 
drawing 1 , drawing 21 , etc. ] about the inspection approach and test equipment. 
[0168] First, many is formed in one substrate 231 (for example, glass substrate) at 
coincidence so that the array substrate (substrate with which the switching element was 
formed) 49 which constitutes a display panel may be illustrated to drawing 23 (production). 
In order that each array substrate 49 may prevent a switching element or the gate driver 
circuit 12 etc. which constitutes a pixel etc. from static electricity, the seat ring 232 is formed. 
[0169] The electric short circuit of the short ring 232 is carried out [ gate signal line 17 and 
source signal-line 18 ]. It consists of metal thin films, such as chromium (Cr) and aluminum 
(aluminum), as a component. 

[0170] In drawing 23 , although the short ring of each array substrate 49 is illustrated as it has 
been independent, it may not be limited to this, and two or more short rings may form it in a 
short circuit condition. Moreover, a short ring haves to change no sides into a short circuit 
condition, and the number of them may be two. Moreover, it is good also as a connection 
condition using diode between the short ring of each side, and the short ring of the other sides. 
Such a configuration is also in an electric short circuit condition. 

[0171] Drawing 24 is the block diagram of one array substrate 49. In addition, although each 
pixel 16 has illustrated the configuration illustrated to drawing 1 , drawing 21 , or drawing 
22 , it may not be limited to this, and the configuration of drawing 38 is sufficient as it. 
[0172] Short ring 232b is changing the gate signal line 17 into the electric short circuit 
condition. Moreover, short ring 232a is changing the source signal line 18 into the electric 
short circuit condition. Short ring 232a and short ring 232b are connected in the cutting 
section 241. In this cutting section 241, it is formed by the monolayer of chromium (Cr), or 
monolayers, such as molybdenum, and it is constituted so that the short rings 232a and 232b 
may change into a cutting condition electrically easily by the exposure of a laser beam etc. 
Moreover, it cannot be overemphasized easily that the configuration which narrowed the 
width of face of a cutting part from other parts may be used for cutting. 
[0173] In addition, you may be the configuration which forms diode in the cutting section at 
formation and coincidence of the switching element of a pixel, and is changed into an electric 
open-circuit condition corresponding to the impression direction of an electrical potential 
difference. In addition, you may constitute so that the electrical potential difference which 
formed the resistor of comparatively high resistance in the cutting section, for example, was 
impressed to short ring 232b may not be transmitted to short ring 232a by the voltage drop of 
a resistor. 

[0174] In addition, 242 is a terminal electrode for connecting with the terminal electrode of 
the source driver IC 14. The terminal electrode 242 and the terminal of the source driver IC 
14 are connected with a COG (chip-on glass) technique. By cutting short ring 232a, the 
terminal electrode 242 is separated separately. 

[0175] After considering as the array substrate 49 or a display panel, in order to inspect, the 
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cutting section 241 is cut first. A Vdd electrical potential difference (anode electrical 
potential difference) is impressed to a terminal 62. Vsl electrical potential difference 
(cathode electrical potential difference) is impressed to a terminal 61. 
[0176] Drawing 25 is the explanatory view of test equipment and the inspection approach. 
The electrical potential difference (it is hereafter called ON state voltage) which turns on 
switching element 1 lb etc. is impressed to short ring 232b. 253 is a source of a signal. Source 
of signal 253b outputs the OFF state voltage which turns OFF ON state voltage or a 
switching element. In the case of drawing 1 , ON state voltage is 12 (V) and, specifically, 
OFF state voltage is -2 (V). Said ON state voltage is impressed to short ring 232b by probe 
251b. Therefore, ON state voltage is impressed to all the gate signal lines 17. 
[0177] On the other hand, source of signal 253c generates a Vdd electrical potential 
difference, and is impressed to a terminal 62 through probe 251c. Specifically, a Vdd 
electrical potential difference is 12 (V). Moreover, source of signal 253a generates Vsl 
electrical potential difference, and is impressed to a terminal 61 through probe 251a. 
Specifically, Vsl electrical potential difference is 0 (V). In addition, as shown in drawing 25 , 
an observer 252 observes the lighting condition of an EL element optically by the eye directly, 
and also observation or any which measures or detects, or detects by the phot sensor, and that 
it is sufficient observes is sufficient as it by observing measuring with a CCD camera, or 
scanning with a scanner. 

[0178] On the other hand, short ring 232a is changed into an opening condition. That is, it is 
in an open condition. High resistance is sufficient as an open condition, disconnection is 
sufficient as it by the mechanical relay switch, and in the electric open condition by photo 
diode, a photo transistor, etc. is sufficient as it. 

[0179] In addition, although explained on specifications impressing the same electrical 
potential difference to all the gate signal lines 1 7, and changing all source signal lines into an 
opening condition, this is for giving explanation easy. Therefore, it cannot be 
overemphasized that what is necessary is just to control the signal line of only a required part 
in inspection. 

[0180] In the configuration of drawing 1 , if ON state voltage is impressed to the gate signal 
lines 17a and 17b, TFT(s) 1 lb, 11c, and 1 Id will become about an ON state. Therefore, the 
equal circuit of a pixel becomes like drawing 26 . As for the source signal line 18, the current 
I which Current Is does not flow but flows drive TFT1 la serves as the current Idd which 
flows to EL element 1 5 altogether for an opening condition. 

[0181] Since ON state voltage is impressed to all the gate signal lines 17 in the state of 
drawing 25 , all pixels will be in the condition of drawing 26 . Therefore, all the pixels 
currently displayed on the display panel will be in a lighting condition. If there is a pixel of 
an astigmatism LGT condition, TFT has broken or capacity will be low. 
[0182] The pixel of a viewing area can be inspected by the ability changing into a lighting 
condition by impressing an electrical potential difference etc. as mentioned above. Moreover, 
the property of EL element 15 etc. is optically [ directly ] observable by changing a Vdd 
electrical potential difference. Moreover, it is easy to also observe the capacity of TFT 1 la. 
[0183] In addition, if it constitutes so that the gate terminal of TFT1 lb and the gate terminal 
of TFT1 lc can be controlled according to an individual in drawing 1 , in the condition of 
drawing 26 , TFT1 lb can be made to be able to turn on and TFT1 lc can be maintained to 
coincidence at OFF. Therefore, good inspection can be conducted even if the electrical 
potential difference or the current is impressed to the source signal line 18. 
[0184] An engine-performance judgment of the property of EL element 15 and drive TFT1 la 
etc. can be exactly made more by changing the electrical potential difference impressed to a 
gate signal line as shown in drawing 27 . Drawing 27 (a) shows an anode electrical potential 
difference. If drawing 27 (b) impresses an electrical potential difference to the gate signal 
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lines 17a and 17b like, it will be in the condition of drawing 26 . To the gate signal line 17, if 
it impresses like drawing 27 (c), a capacitor 19 will repeat charge and discharge. 
[0185] Therefore, the display condition of EL display panel can be changed by changing the 
period of a drive wave impressed to a gate signal line like drawing 28 (d). Moreover, if OFF 
state voltage is impressed to the gate signal line 17 as shown in drawing 27 (e) after that after 
charging a capacitor 19, the charge of a capacitor 19 will discharge and the display brightness 
of EL display panel will fall gradually. If the condition of this fall is observed or measured, it 
can be alike, and the retention of a display panel etc. can be measured more. 
[0186] Capacity or a defect of an EL element produced when changing the gate voltage 
waveform, as shown in drawing 27 (c), (d), and (e) can be detected or inspected for a short 
period of time. Moreover, even if it changes a Vdd electrical potential difference or Vsl 
electrical potential difference, it cannot be overemphasized that display capacity or a state of 
impairment of an EL panel etc. can be measured or inspected. 

[0187] Drawing 28 is the configuration which formed the gate driver circuit 12 in the array 
substrate 49 directly with the low-temperature polish recon technique or the elevated- 
temperature polish recon technique. The difference with drawing 24 is a point without the 
cutting section 241. As drawing 2 also explained, from that of operating a shift register circuit 
or an enabling circuit, a gate driver 12 can impress ON state voltage or OFF state voltage to 
the terminal of the arbitration of the gate signal lines 17a and 17b. 
[0188] In addition, it cannot be overemphasized that the source driver circuit 14 may be 
directly formed in the array substrate 49 with a low-temperature polish recon technique or an 
elevated-temperature polish recon technique. 

[0189] Therefore, in the configuration of drawing 28 , the inspection approach explained by 
drawing 26 and drawing 27 can be easily enforced by controlling the gate driver circuit 12. 
Moreover, probing to short ring 232b is less necessary. Since drawing 25 , drawing 26 , 
drawing 27 , etc. explain other configurations or approaches, explanation is omitted. 
[0190] Drawing 29 short-circuits gate signal line 17a by short ring 232a, and gate signal line 
17b is the configuration which short-circuited by short ring 232c. When inspecting the array 
substrate 49 or EL display, the cutting parts 241a and 241b are cut like drawing 24 . 
[0191] Gate signal line 17a of drawing 29 and gate signal line 17b can be controlled now 
according to an individual. Therefore, TFT(s) 1 lb and 1 lc (it connects with gate signal line 
17a) and TFT1 Id (it connects with gate signal line 17b) are controllable independently by the 
configuration of drawing 26 . This inspection approach explains using drawing 30 . 
[0192] With the configuration of drawing 29 , a current or an electrical potential difference is 
impressed to a source signal line. The source driver circuit 14 may be used as an impression 
means, and a signal generation means may be used separately. Here, in order to give 
explanation easy, it explains noting that an electrical potential difference is impressed. 
[0193] First, as shown in drawing 30 (a), an electrical potential difference VI is impressed to 
the source signal line 18. Under the present circumstances, ON state voltage is impressed to 
gate signal line 17a, and TFT1 lb and TFT1 lc which are shown in drawing 1 are made to turn 
on. Moreover, OFF state voltage is impressed to gate signal line 17b, and TFT1 Id connected 
to EL element 15 is made to turn off. Then, an electrical potential difference VI is impressed 
to a capacitor 19. The electrical potential difference V2 currently held at the capacitor 19 is 
read after predetermined time. By carrying out this actuation, the existence of the defect of 
the maintenance capacity of a capacitor and TFT1 lb, and TFT1 lc can be inspected. 
[0194] When inspecting TFT1 Id, after making an electrical potential difference hold to a 
capacitor 19 as shown in drawing 30 (a), OFF state voltage is impressed to gate signal line 
17a, and TFT1 lb and TFT1 lc which are shown in drawing 1 are made to turn off. Moreover, 
ON state voltage is impressed to gate signal line 17b, and TFT1 Id connected to EL element 
15 is made to turn on. Then, since the pass of Current Idd is generated and a current flows to 
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EL element 15, EL element 15 lights up. Therefore, the existence of the defect of TFT lid, 

the capacity of an EL element, or the existence of a defect is detectable. 

[0195] In addition, the same of the matter explained above is said of the configuration of 

drawing 1 (b). It is because it will become the configuration of drawing 1 (a) if ON state 

voltage is impressed to a Vbb terminal and TFT1 le is made to turn on. 

[0196] If it constitutes so that the gate signal line which controls TFT1 lb, and the gate signal 

line which controls the gate signal line and TFT1 Id which controls TFT1 lc may be 

controlled according to an individual, still better inspection can be conducted. In this case, the 

gate signal line of each pixel becomes three. 

[0197] Drawing 3 1 is the explanatory view of the inspection approach in case there are three 
gate signal lines. It cannot be overemphasized that the inspection approach explained by 
drawing 30 with the natural thing can be enforced. 

[0198] With the configuration of drawing 29 , a current or an electrical potential difference is 
impressed to a source signal line. The source driver circuit 14 may be used as an impression 
means, and a signal generation means may be used separately. Here, in order to give 
explanation easy, it explains noting that an electrical potential difference is impressed. 
[0199] First, as shown in drawing 3 1 (a), an electrical potential difference VI is impressed to 
the source signal line 18. Under the present circumstances, TFT1 lb and TFT1 lc which are 
shown in drawing 1 are made to turn on by impressing ON state voltage to gate signal line 
17a. Moreover, TFT1 Id connected to EL element 15 is made to turn off by impressing OFF 
state voltage to gate signal line 17b. 

[0200] By controlling TFT1 1 as mentioned above, EL element 15 is separated from a source 
signal line, and it can inspect, without being influenced of EL element 15. In addition, 
although an electrical potential difference VI is impressed, you may think that this impresses 
a current to the source signal line 18. The same of the above matter is said of drawing 30 (a). 
[0201] An electrical potential difference VI is impressed to a capacitor 19. The electrical 
potential difference V2 (it assumes changing) currently held at the capacitor 19 is read after 
predetermined time. By carrying out this actuation, the existence of the defect of the 
maintenance capacity of a capacitor and TFT1 lb, and TFT1 lc can be inspected. Although an 
electrical potential difference V2 is read, measuring the direction where a current besides 
measuring an electrical potential difference concretely flows, and magnitude is also included. 
Moreover, only detecting the existence in a paddle with an electrical potential difference is 
also included. The same of the above matter is said of drawing 30 (a). 
[0202] When inspecting TFT1 lc, after making an electrical potential difference hold to a 
capacitor 19 as shown in drawing 31 (b), OFF state voltage is impressed to TFT1 lb and 
TFT 1 Id, and TFT1 lc is made to turn on. Then, the pass of Current Idd can make it generate. 
In this case, EL element 15 can be measured, without switching on the light. The drive 
capacity of TFT1 la can be measured by this inspection, and the existence of the defect of 
TFT1 lc can also be inspected. By acting as the monitor of the current Idd (or electrical 
potential difference outputted) which furthermore flows, the maintenance capacity or the 
maintenance property of a capacitor 19 can be inspected. 

[0203] When inspecting TFT1 Id, after making an electrical potential difference hold to a 
capacitor 19 as shown in drawing 30 (b), TFT1 lb and TFT1 lc are made to turn off. 
Moreover, ON state voltage is impressed to gate signal line 17b, and TFT1 Id connected to 
EL element 15 is made to turn on. Then, since the pass of Current Idd is generated and a 
current flows to EL element 15, EL element 15 lights up. Therefore, the existence of the 
defect of TFT 1 Id, the capacity of an EL element, or the existence of a defect is detectable. 
[0204] In order to inspect EL element 15, TFT1 lc and TFT1 Id are made to turn off, as 
shown in drawing 3 1 (c). The pass which can pass a direct current is made into EL element 
15 from the source signal line 18. Therefore, Current Idd can be passed to an EL element. 
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Moreover, it comes to be able to carry out the direct monitor of the electrical potential 
difference of the anode of EL element 15. 

[0205] By carrying out a sink and turning on and off of a current for a current to EL element 
15, the property of EL element 15 can be evaluated and the existence of a TFT(s) [11c and 
lid] defect, the capacity of an EL element, or the existence of a defect can be detected. 
[0206] Drawing 32 is the configuration which formed the gate driver circuit 12 and the 
source driver circuit 14 in the array substrate 49 directly with the low-temperature polish 
recon technique or the elevated-temperature polish recon technique. 

[0207] Therefore, in the configuration of drawing 32 , the inspection approach explained by 
drawing 26 and drawing 27 by controlling the gate driver circuit 12 can be easily enforced 
like drawing 28 . Moreover, probing to short ring 232b is less necessary. Moreover, as 
drawing 30 and drawing 3 1 explained by control of the source driver circuit 14, the electrical 
potential difference of arbitration can be easily impressed now to the source signal line 18. 
[0208] The source driver circuit 14 consists of switching circuits 334, such as the transfer 
gate (TG) constituted when TFT of shift register 22b, P channels, and N channel served as a 
group, an inverter circuit 23, and an analog switch, etc. as illustrated by drawing 33 . Since an 
inverter circuit 23 and the matter explained by drawing 2 about the configurations (a number 
of stages, magnitude, capacity, etc.) of TG are applied, explanation is omitted. 
[0209] The number of stages of the inverter 23 connected to TG333 is constituted so that one 
steps may differ by P channels and N channel of TG333. Therefore, one TG is turned on and 
off with the output of shift register 22b. A video signal is impressed to the source terminal of 
TG333 by the video-signal line 331. Although there is one video-signal line in drawing 33 , 
when performing color display, the video signal of R, G, and B is formed, and when the 
capacity (mobility etc.) of TG or a shift register is low, it is divided into plurality and drives. 
Therefore, each video-signal line also becomes [ two or more ]. 

[0210] In addition, although the source driver circuit 14 currently explained by drawing 33 is 
explained supposing a point sequential drive, it may not limit to this, and you may be a line 
sequential drive, and it cannot be overemphasized that any of the thing using DA circuits, 
such as a R-DA method, or the thing using a sample hold circuit are sufficient. Since drawing 
25 , drawing 26 , drawing 27 , etc. explain other configurations or approaches, explanation is 
omitted. 

[021 1] The description of drawing 33 is the point of providing a switch 334 in a connection 
place with the source signal line 18. A switch 334 means all the things that make between 
two contacts, such as a mechanical relay besides the analog switch which consists of TFT, 
and a phot relay, turn on and off. Moreover, it cannot be overemphasized that you may 
constitute so that the switch 334 which is not limited to this although it illustrates so that all 
the switches 334 can be controlled by the switch control line 332, and has been arranged at 
each source signal line 18 can control according to an individual. 

[0212] Moreover, it cannot be overemphasized that it may not be limited to this although a 
switch is illustrated as formed in the source driver 14, and Pixel TFT may be formed in the 
array substrate 49 at coincidence. Moreover, separately, it may IC-ize and you may mount in 
an array substrate. 

[0213] By constituting like drawing 33 , the source driver circuit 14 is separable from the 
source signal line 18 of an array by carrying out a switch 334 to open. Moreover, at the time 
of inspection, the electrical potential difference or current of arbitration (predetermined) can 
be impressed to the source signal line 18 of arbitration. Therefore, inspection of the array 
substrate 49 or EL display panel and evaluation can be carried out easily. 
[0214] Although the above matter explained focusing on drawing 1 , even if the test 
equipment and the inspection approach of this invention are the configuration of drawing 21 
and drawing 22 , they can be enforced. This explains using drawing 34 . In order to give 
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explanation easy, the configuration status of an array explains by mentioning drawing 29 as 
an example (of course, that you may be drawing 24 , drawing 32 , etc. are not the now to say, 
either). 

[0215] Drawing 29 short-circuits gate signal line 17a by short ring 232a, and gate signal line 
17b is the configuration which short-circuited by short ring 232c. When inspecting the array 
substrate 49 or EL display, the cutting parts 241a and 241b are cut like drawing 24 . 
[0216] Gate signal line 17a of drawing 29 and gate signal line 17b can be controlled now 
according to an individual. Therefore, TFT(s) 1 lb and 1 lc (it connects with gate signal line 
17a) and TFT1 Id (it connects with gate signal line 17b) are controllable independently by the 
configuration of drawing 26 . 

[0217] With the configuration of drawing 29 , a current or an electrical potential difference is 
impressed to a source signal line. The source driver circuit 14 explained by drawing 33 as an 
impression means may be used, and a signal generation means may be used separately. Here, 
in order to give explanation easy, it explains noting that an electrical potential difference is 
impressed. 

[0218] First, ON state voltage is impressed to the gate signal lines 17a and 17b, and TFT1 lc 
and TFT1 Id are made to turn on, as shown in drawing 34 (a). An electrical potential 
difference VI (or current) is impressed to the source signal line 18. Then, an electrical 
potential difference VI is impressed to a capacitor 19, TFT1 la turns on, a current flows, a 
current flows according to the effectiveness of a current mirror to coincidence also at TFT1 lb, 
and EL element 15 lights up. The lighting condition of EL element 15 can be changed by 
changing the electrical potential difference VI to impress. 

[0219] The electrical potential difference V2 currently held at the capacitor 19 is read after 
predetermined time. By carrying out this actuation, the existence of the defect of the 
maintenance capacity of a capacitor and TFT1 lc, and TFT1 Id can be inspected. 
[0220] When inspecting TFT 1 Id, after making an electrical potential difference hold to a 
capacitor 19 as shown in drawing 34 (b), OFF state voltage is impressed to the gate signal 
lines 17a and 17b, and TFT1 lc and TFT1 Id which is shown in drawing 21 are made to turn 
off. Then, TFT1 Id connected to EL element 15 turns on with the charge held at the capacitor 
19. Then, since the pass of Current Idd is generated and a current flows to EL element 15, EL 
element 15 lights up. Therefore, the existence of the defect of TFT1 lb, the capacity of an EL 
element, or the existence of a defect is detectable. 

[0221] In addition, the same of the matter explained above is said of the configuration of 
drawing 22 . It is because it will become the configuration of drawing 21 if ON state voltage 
is impressed to a Vbb terminal and TFTlle and TFT1 If are made to turn on. Since the matter 
about other inspection approaches, test equipment, etc. is [ the same or ] the same as the 
matter which explained drawing 1 as a core, explanation is omitted. 

[0222] Although grounded on the Vdd electrical potential difference, the end of a capacitor 
19 may consist of the above examples so that it may illustrate to drawing 35 . The end child 
of a capacitor 19 is connected with the capacitor signal line 351 in drawing 35 . The capacitor 
signal line 351 is pulled out in the same direction as the gate signal line 17, takes the gate 
signal line 1 7 and a synchronization, and as it can control the electrical-potential-difference 
value impressed to things 1 signal line, it is controlled. Generally, unless gate voltage Vg 
becomes below -4 (V) to Vdd, as for TFT of P channels, a current does not flow. In this 
condition, the electrical potential difference impressed to the source signal line 18 needs to 
drive -4 (V) as the base. Therefore, the amplitude becomes large. 

[0223] In order to solve this technical problem, the Vdd electrical potential difference is 
impressed to the capacitor signal line 351 in the condition of having made it turning on with 
TFT(s) 1 lb and 1 lc so that it may illustrate to drawing 36 (a). The electrical potential 
difference V3 from which a predetermined current is acquired on the basis of the electrical 
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potential difference VO which P channel TFT1 la turns on is impressed to the source signal 
line 18. 

[0224] Next, TFT1 lb and TFT1 lc are turned off and the electrical potential difference of the 
capacitor signal line 351 is made into VO electrical potential difference. Then, Vg electrical 
potential difference of TFT1 la of P channels is set to V0+V3, and can acquire a desired 
current. 

[0225] The inspection approach impresses an electrical potential difference VI to the source 
signal line 18, as shown in drawing 36 (a). Under the present circumstances, ON state voltage 
is impressed to gate signal line 17a, and TFT1 lb and TFT1 lc which are shown in drawing 1 
are made to turn on. Moreover, OFF state voltage is impressed to gate signal line 17b, and 
TFT1 Id connected to EL element 15 is made to turn off. Then, an electrical potential 
difference VI is impressed to a capacitor 19. 

[0226] The electrical potential difference V2 currently held at the capacitor 19 is read after 
predetermined time. By carrying out this actuation, the existence of the defect of the 
maintenance capacity of a capacitor and TFT1 lb, and TFT1 lc can be inspected. Moreover, 
by changing the electrical-potential-difference value of the capacitor signal line 351, output 
voltage V2 can be changed and the capacity of a capacitor 19 can be judged. 
[0227] When inspecting TFT 1 Id, after making an electrical potential difference hold to a 
capacitor 19 as shown in drawing 36 (a), OFF state voltage is impressed to gate signal line 
17a, and TFT1 lb and TFT1 lc which are shown in drawing 1 are made to turn off. Moreover, 
ON state voltage is impressed to gate signal line 17b, and TFT1 Id connected to EL element 
1 5 is made to turn on. Then, since the pass of Current Idd is generated and a current flows to 
EL element 15, EL element 15 lights up. Therefore, the existence of the defect of TFT1 Id, 
the capacity of an EL element, or the existence of a defect is detectable. 
[0228] When inspecting TFT1 lc, after making an electrical potential difference hold to a 
capacitor 19 as shown in drawing 36 (b), OFF state voltage is impressed to TFT1 lb and 
TFT1 Id, and TFT1 lc is made to turn on. Then, the pass of Current Idd can make it generate. 
In this case, EL element 1 5 can be measured, without switching on the light. The drive 
capacity of TFT1 la can be measured by this inspection, and the existence of the defect of 
TFT1 lc can also be inspected. 

[0229] By acting as the monitor of the current Idd (or electrical potential difference 
outputted) which furthermore flows, the maintenance capacity or the maintenance property of 
a capacitor 19 can be inspected. Moreover, by changing the electrical-potential-difference 
value of the capacitor signal line 351, the output current Idd can be changed and the capacity 
of TFT1 1 a can be judged. 

[0230] When inspecting TFT1 Id, after making an electrical potential difference hold to a 
capacitor 19 as shown in drawing 36 (b), TFT1 lb and TFT1 lc are made to turn off. 
Moreover, ON state voltage is impressed to gate signal line 17b, and TFT1 Id connected to 
EL element 15 is made to turn on. Then, since the pass of Current Idd is generated and a 
current flows to EL element 15, EL element 15 lights up. Therefore, the existence of the 
defect of TFT 1 Id, the capacity of an EL element, or the existence of a defect is detectable. 
Moreover, by changing the electrical-potential-difference value of the capacitor signal line 
351, output voltage V2 can be changed and the capacity of a capacitor 19 etc. can be judged. 
[0231] In order to inspect EL element 15, TFT1 lc and TFT1 Id are made to turn off, as 
shown in drawing 36 (c). The pass which can pass a direct current is made into EL element 
15 from the source signal line 18. Therefore, Current Idd can be passed to an EL element. 
Moreover, it comes to be able to carry out the direct monitor of the electrical potential 
difference of the anode of EL element 15. 

[0232] When a current carries out a sink and turning on and off of a current to EL element 15, 
the property of EL element 15 can be evaluated and the existence of a TFT(s) [11c and lid] 
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defect, the capacity of an EL element, or the existence of a defect can be detected. Moreover, 
by changing the electrical-potential-difference value of the capacitor signal line 351, output 
voltage V2 can be changed and the capacity of a capacitor 19 can be judged. 
[0233] In addition, in drawing 35 , although [ the capacitor signal line 351 ] controlled to be 
able to control the electrical-potential-difference value which is pulled out in the same 
direction as the gate signal line 17, takes the gate signal line 17 and a synchronization, and is 
impressed to things 1 signal line, it is not a limiting-to this thing. Even if the capacitor signal 
line 351 is common to two or more pixel lines, it is good. Therefore, an above-mentioned 
drive or inspection etc. can be carried out also by constituting so that an electrical potential 
difference may be identically impressed to the capacitor signal line 351 of two or more pixel 
lines. 

[0234] Although the above example was related with the configuration of drawing 1 , it is the 
same also about drawing 2 1 and drawing 22 . Since actuation is the same as that of drawing 
36 , explanation is omitted. Moreover, it is also the same as as shown in drawing 38 , when a 
pixel consists of two TFT(s). In this case, what is necessary is just to constitute like drawing 
39. 

[0235] In addition, in the test equipment or the inspection approach of this invention, 
although EL element 15 is made to turn on and being inspected, it does not limit to this. For 
example, in drawing 26 , even if there is no EL element 15, inspection etc. can carry out the 
quality of TFT(s) 11a, lib, and 11c, and the property of Capacitor C by controlling turning 
on and off of TFT(s) 1 lb and 1 lc. That is, inspection etc. can be conducted even if it is in an 
array condition. Also in drawing 30 , drawing 3 1 , and drawing 35 , it is the same. Moreover, 
also in drawing 34 , even if there is no EL element 15, inspection etc. can carry out the 
quality of TFT(s) 11a, lib, and 11c, and the property of Capacitor C by controlling turning 
on and off of TFT lid and 11c. That is, sufficient inspection can be conducted even if it is in 
an array condition. Also in drawing 37 , it is the same. Therefore, it is effective to inspect 
TFT in the state of an array first, before forming EL element 1 5 (before vapor-depositing EL 
film), to form EL element 15 and to inspect again in the panel-ized condition. 
[0236] Hereafter, the indicating equipment using drawing 1 , drawing 21 , drawing 22 , etc., a 
display module, an information display and its drive circuit, the drive approach, etc. are 
explained. 

[0237] In a full color organic EL panel, improvement in a numerical aperture becomes an 
important development technical problem. It is for the use effectiveness of light increasing, if 
a numerical aperture is raised, and leading to a raise in brightness, or reinforcement. What is 
necessary is just to make small area of TFT which interrupts the light from an organic 
electroluminescence layer, in order to raise a numerical aperture. 

[0238] Low-temperature polycrystal Si-TFT has one 10 to 100 times the engine performance 
of this as compared with an amorphous silicon, and since the serviceability of a current is 
high, it can make magnitude of TFT very small. Therefore, in an organic EL panel, it is 
desirable to produce a pixel transistor and a circumference drive circuit with a low- 
temperature polish recon technique. Of course, although you may form with an amorphous 
silicon technique, a pixel numerical aperture will become quite small. 
[0239] By forming drive circuits, such as a gate driver 12 or the source driver 14, on a glass 
substrate 46, the resistance which becomes a problem especially by the organic EL panel of a 
current drive can be lowered. Connection resistance of TCP is lost, and also the outgoing line 
from an electrode becomes short 2-3mm compared with the case of TCP connection, and 
wiring resistance becomes small. Furthermore, suppose that there is an advantage whose 
process for TCP connection is lost that ingredient cost falls. 

[0240] Next, EL display panel or EL display of this invention is explained. Drawing 2 is an 
explanatory view centering on the circuit of EL display. The pixel 16 is arranged or formed in 
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the shape of a matrix. The source driver 14 which outputs the current which performs the 
current program of each pixel to each pixel 16 is connected. The current Miller circuit 
corresponding to the number of bits of a video signal in the output stage of the source driver 
14 is formed. 

[0241] For example, if it is 64 gradation, 63 current Miller circuits are formed for every 
source signal line, and it is constituted by choosing the number of such current Miller circuits 
so that a desired current can be impressed to the source signal line 18. In addition, the 
minimum output current of current Miller circuit is set to more than 2nA10nA. Moreover, the 
precharge which emits or charges the charge of the source signal line 18 compulsorily, or a 
discharge circuit is built in. 

[0242] It is known that an organic EL device has a big temperature dependence property 
(temperature dependenccy characteristics). In order to adjust the luminescence brightness 
change by these temperature dependenccy characteristics, nonlinear components, such as a 
thermistor to which the output current is changed, or posistor, are added to current Miller 
circuit, and reference current is created in analog by adjusting change by temperature 
dependenccy characteristics with said thermistor etc. 

[0243] In this case, since it is uniquely determined by EL ingredient to choose, a 
microcomputer 652 etc. does not have to carry out software control in many cases. That is, 
you may fix to a fixed shift amount etc. with a liquid crystal ingredient. It is important that 
temperature dependenccy characteristics change with luminescent color ingredients, and it is 
the need [ of performing optimal temperature-dependenccy-characteristics compensation for 
every luminescent color ] ******** 

[0244] Moreover, a microcomputer may perform temperature-dependenccy-characteristics 
compensation. The temperature of EL display panel is measured with a temperature sensor, 
and it is made to change with the measured temperature with a microcomputer (not shown) 
etc. Moreover, you may control to change reference current etc. automatically by 
microcomputer control etc. at the time of a change-over, and to be able to display a specific 
menu display. Moreover, you may constitute so that it can change by changing using a mouse 
etc., using the display screen of EL indicating equipment as a touch panel, and displaying a 
menu, and pressing down a specific part. 

[0245] In this invention, a source driver is formed with a semi-conductor silicon chip, and is 
connected with the terminal of the source signal line 18 of a substrate 46 with the glass 
technique on chip (COG). As for wiring of signal lines, such as the source signal line 18, 
metal wiring of chromium, aluminum, silver, etc. is used. It is because wiring of low 
resistance is obtained by thin wiring width of face. Wiring is the ingredient which constitutes 
the reflective film of a pixel, when a pixel is a reflective mold, and forming in the reflective 
film and coincidence is desirable. It is because it can carry out simple [ of the process ]. 
[0246] This invention is good also as a configuration which does not limit to a COG 
technique, loaded the above-mentioned driver IC 14 etc. into the chip-on film (COF) 
technique, and was connected with the signal line of a display panel. Moreover, Drive IC 
produces a power source IC 102 separately, and is good also as 3 chip configurations. 
[0247] Moreover, a TCF tape may be used. The film for TCF tapes can carry out 
thermocompression bonding of a polyimide film and the copper (Cu) foil, without using 
adhesives. In addition to this, there are a method which carries out cast molding of the 
polyimide which dissolved on Cu foil in piles, and a method which attaches Cu by plating or 
vacuum evaporationo on the metal membrane which formed by sputtering on the polyimide 
film in the film for the TCP tapes which attach Cu to a polyimide film, without using 
adhesives. 

[0248] Although these any are sufficient, the approach using the TCP tape which attaches Cu 
to a polyimide film, without using adhesives is the most desirable. It corresponds to the lead 



-30- 



pitch of 30 micrometers or less with Cu beam laminate not using adhesives. Since the 
approach of forming Cu layer by plating or vacuum evaporationo among Cu beam laminates 
not using adhesives is suitable for thin shape-ization of Cu layer, it is advantageous to 
detailed-izing of a lead pitch. 

[0249] On the other hand, the gate driver circuit 12 is formed with the low- temperature polish 
recon technique. That is, it forms in the same process as TFT of a pixel. As compared with 
the source driver 14, internal structure is easy for this and it is because clock frequency is also 
low. 

[0250] Therefore, even if it forms with a low-temperature polysilicon technique, it can form 
easily, and narrow picture frame-ization can be realized. Of course, it cannot be 
overemphasized that a gate driver 12 may be formed with a silicon chip, and you may mount 
on a substrate 46 using a COG technique etc. Moreover, Pixel TFT, a gate driver, etc. may be 
formed with an elevated-temperature polish recon technique, and may be formed with an 
organic material (organic TFT). 

[0251] A gate driver 12 contains shift register 22a for gate signal line 17a, and shift register 
22b for gate signal line 17b. Each shift register 22 is controlled by the clock signal (CLKxP, 
CLKxN) of a non-inverter and a negative phase, and the start pulse (STx). In addition, it is 
desirable to add the enabling (ENABL) signal which controls the output of a gate signal line 
and un-outputting, and the up-and-down (UPDWM) signal which carries out the vertical 
inversion of the shift direction. It is desirable to prepare the output terminal which otherwise 
checks for a start pulse to be shifted to a shift register, and to be outputted. 
[0252] In addition, the shift timing of a shift register is controlled by the control signal from 
Control IC (not shown). Moreover, the level shift circuit which performs the level shift of 
external data is built in. Moreover, an inspection circuit is built in. 

[0253] Since the buffer capacity of a shift register 22 is small, the gate signal line 17 cannot 
be driven directly. Therefore, between the output gates 24 which drive the output and the gate 
signal line 17 of a shift register 22, at least two or more inverter circuits 23 are formed. 
[0254] It is also the same as when forming the source driver 14 directly on a substrate 46 with 
polysilicon techniques, such as low-temperature polysilicon, and two or more inverter circuits 
are formed between the gate of analog switches, such as the transfer gate which drives a 
source signal line, and the shift register of a source driver. The following matters (the output 
of a shift register and the output stage (matter about the inverter circuit arranged among 
output stages, such as the output gate or the transfer gate) which drives a signal line are 
matters common to a source drive and a gate drive circuit.) 

[0255] For example, although it illustrated in drawing 2 as the output of the source driver 14 
was connected to the direct source signal line 18, in fact, a multistage inverter circuit is 
connected and, as for the output of the shift register of a source driver, the output of an 
inverter is connected to the gate of analog switches, such as the transfer gate. 
[0256] An inverter circuit 23 consists of an MOS transistor of P channels, and an MOS 
transistor of N channel. As explained also in advance, the inverter circuit 23 is connected to 
the outgoing end of the shift register circuit 22 of the gate driver circuit 12 multistage, and the 
final output is connected to the output gate 24. In addition, an inverter circuit 23 may consist 
of only P channels. However, you may constitute not as an inverter but as a mere gate circuit 
in this case. 

[0257] Channel width of TFT of P channels which constitute each inverter circuit 23, or N 
channel is set to W, channel length is set to L (in on double-gate **, the width of face or the 
channel length of a channel which constitutes is added), and the degree of the inverter near a 
1 and display side is set to N (eye N stage) for the degree of the inverter near a cyst register. 
[0258] Multiplex [ of the property difference of the inverter 23 connected if there are many 
connection number of stageses of an inverter circuit 23 ] (piled up) is carried out, and a 
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difference arises from a shift register 22 in the transfer time to the output gate 24 (time delay 
variation). For example, in the case of being extreme, the condition of telling that which turns 
on output gate 24a after l.Omicrosec (measuring after a pulse is outputted from a shift 
register) in drawing 2 (output voltage has changed) that output gate 24b is turned on after 
l.Smicrosec (measuring after a pulse is outputted from a shift register) (output voltage has 
changed) arises. 

[0259] Therefore, although the direction with more than [ little / inverter circuit / 23 / which 
is produced between a shift register 22 and the output gate 24 ] is good, gate width W of the 
channel of TFT which constitutes the output gate 24 is very large. Moreover, the gate drive 
capacity of the output stage of the cyst register 22 is small. Therefore, it is impossible to drive 
the output gate 24 directly in the gate circuits (NAND circuit etc.) which constitute a shift 
register. Therefore, although it is necessary to make multistage connection of the inverter, if 
the ratio of the inverter 23d [ of drawing 2 ] magnitude of W4/L4 (channel width of P 
channels / channel length of P channels), and W3 of inverter 23c / magnitude of L3 is large, a 
time delay will become long and variation will also become [ the property of an inverter ] 
large, for example. 

[0260] The relation between time delay variation (a dotted line shows) and a time delay ratio 
(a continuous line shows) is shown in drawing 3 . (Wn-l/Ln-1) / (Wn/Ln) shows an axis of 
abscissa. For example, L of inverter 23d and inverter 23c is the same at drawing 2 , and if it is 
2 W3=W4 (W3 / L3), it is /(W4/L4) =0.5. In the graph of drawing 3 , a time delay ratio sets 
the time of (Wn-l/Ln-1) / (Wn/Ln)=0.5 to 1, and is setting time amount variation as well as 
delay to 1 . 

[0261] By drawing 3 , it is shown that the time delay to the inverter 23 from an inverter 23 to 
the next step becomes long, so that it is shown that the connection number of stages of an 
inverter 23 increases, and time delay variation becomes large, so that (Wn-l/Ln-1) / (Wn/Ln) 
becomes large, and (Wn-l/Ln-1) / (Wn/Ln) becomes small. It is advantageous on a design to 
make a time delay ratio and time delay variation less than into two from this graph. Therefore, 
what is necessary is just to satisfy the conditions of a degree type. 

[0262] 0.25 <=(Wn-l/Ln-l)/(Wn/Ln) <-0.75 and the W/L ratio (Wp/Lp) of P channels of 
each inverter 23, and the W/L ratio (Ws/Ls) of n channels need to satisfy the following 
relation. 
[0263] 

0.4 <=(Ws/Ls)/(Wp/Lp) If the number of stages n of the inverter 23 formed between the 
output gates (or transfer gate) from the outgoing end of a shift register at <=0.8 pan satisfies a 
degree type, there is also little variation in a time delay and it is good. 

[0264] 3 <= n <= A technical problem is in the 8 mobility mu. If mobility mun of a n channel 
transistor is small, the size of TG and an inverter will become large and power consumption 
etc. will become large. Moreover, the formation area of a driver becomes large. Therefore, 
panel size will become large. On the other hand, if large, it will be easy to cause property 
degradation of a transistor. Therefore, mobility mun has the following good range. 
[0265] 50 <= mun <= The slew rate of the clock signal in 150 and a shift register 22 is made 
below into 500v[ /] microsecondec. When a slew rate is high, a n channel deterioration of the 
transistor is intense. 

[0266] In addition, a NAND circuit is sufficient although [ drawing 2 / the output of a shift 
register ] an inverter 23 is connected to multistage. It is because an inverter can be constituted 
also from a NAND circuit. That is, what is necessary is just to consider the connection 
number of stages of the gate with the connection number of stages of an inverter 23. Relation, 
such as a W/L ratio explained also in this case until now, is applied. 
[0267] The cathode of EL element 15 is connected to Vsl potential with the configuration 
illustrated by drawing 1 . However, there is a problem that the driver voltages of the organic 
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electroluminescence which constitutes each color differ, for example, green, although the 
terminal voltage of an EL element is 5 (V) in blue (B) when the current per [0.01 ] unit 
square centimeter (A) is passed - in (G) and red (R), it is 9 (V). That is, terminal voltage 
differs by B, G, and R. Therefore, in B, G, and R, the source-drain electrical potential 
differences (SD electrical potential difference) of 1 lcl Id of transistors to hold differ. 
Therefore, the off leakage current between source-drain electrical potential differences (SD 
electrical potential difference) of a transistor will differ in each color. If off leakage current 
occurs and off leak properties differ in each color, it will become about the complicated 
display condition which a flicker generates after color balance has shifted that correlate with 
the luminescent color and a gamma property shifts. 

[0268] Since this technical problem is coped with, it constitutes from this invention so that it 
may illustrate to drawing 5 , and the potential of one cathode electrode may be changed with 
the potential of the cathode electrode of other colors among R, G, and B color at least. By 
drawing 5 , B is set to cathode electrode 53 a, and, specifically, G and R are set to cathode 
electrode 53b. 

[0269] Cathode electrode 53a is formed using the metal mask technique which distinguished 
the organic electroluminescence of each color by different color with. A metal mask is used 
because organic electroluminescence cannot perform etching etc. in water weakly. Using a 
metal mask (not shown), cathode electrode 53a is vapor-deposited and connection is taken by 
contact hole 52a to coincidence. B cathode wiring 51a and electrical installation can be taken 
by contact hole 52a. 

[0270] Cathode electrode 53b is similarly formed using the metal mask technique which 
distinguished the organic electroluminescence of each color by different color with. Using a 
metal mask (not shown), cathode electrode 53b is vapor-deposited and connection is taken by 
contact hole 52b to coincidence. RG cathode wiring 51b and electrical installation can be 
taken by contact hole 52b. In addition, the aluminum thickness of a cathode electrode is good 
to form so that it may be set to 70nm or more 200nm or less. 

[0271] Since a different electrical potential difference can be impressed to the cathode 
electrodes 51a and 51b by the above configuration, even if the Vdd electrical potential 
difference of drawing 1 is common to each color, the electrical potential difference impressed 
to EL of at least 1 color among RGB can be changed. In addition, at drawing 5 , although 
referred to as the same cathode electrode 53b, it may not limit to this, and you may constitute 
from RG so that it may become a cathode electrode which is different by R and G. 
[0272] By constituting as mentioned above, the OFF leakage current between the source- 
drain electrical potential differences (SD electrical potential difference) of a transistor can 
prevent generating and a kink phenomenon in each color. Therefore, a flicker does not have 
generating, it does not correlate with the luminescent color, a gamma property does not 
necessarily shift, and good image display can be realized. 

[0273] Moreover, it cannot be overemphasized that it may not limit to this although [ this 
cathode electrical potential difference ] Vsl of drawing 1 is made into a cathode electrical 
potential difference and it is made to differ in each color, and the anode electrical potential 
difference Vdd may be constituted so that it may differ in each color. For example, it is the 
configuration which makes Vdd of the pixel of R an electrical potential difference 8 (V), sets 
G to 6 (V) and sets B to 10 (V). As for these anode electrical potential differences and a 
cathode electrical potential difference, it is desirable to constitute so that it can adjust in **1 
(V). 

[0274] Even if panel size is about 2 inches, about 100mA current is outputted from the anode 
connected with Vdd. Therefore, the reduction in resistance of the anode wiring 20 (current 
supply source line) is indispensable. Since this technical problem is coped with, by this 
invention, anode 63 wiring is supplied from viewing-area a top and the bottom so that it may 



-33- 



illustrate by drawing 6 (both-ends electric supply). Generating of the brightness inclination 
by the upper and lower sides of a screen is lost by carrying out both-ends electric supply as 
mentioned above. 

[0275] In order to raise luminescence brightness, it is good to carry out surface roughening of 
the pixel 48. This configuration is shown in drawing 7 . First, the La Stampa technique is 
used for the part which forms the pixel electrode 48, and detailed irregularity is formed in it. 
When a pixel is a reflective mold, the metal thin film of about 200nm aluminum is formed by 
the sputtering method, and the pixel electrode 48 is formed. Surface roughening of the 
heights is prepared and carried out to the part where the pixel electrode 48 touches organic 
electroluminescence. In addition, in the case of a simple matrix type display panel, the image 
electrode 48 makes it the shape of a stripe-like electrode. Moreover, heights may not be 
limited only to convex and a concave is sufficient as them. Moreover, concave and a convex 
may be formed in coincidence. 

[0276] Magnitude of a projection was made into the diameter of about 4 micrometers, set the 
average of the distance between contiguity to 10 micrometers, 20 micrometers, and 40 
micrometers, and performed the 120 measurement of luminance /for the unit area consistency 
of a projection as 800 pieces/a square millimeter from 2,600 mm from 1200 pieces/the square 
millimeter from 1000, and 100, respectively. Then, it turned out that luminescence brightness 
becomes strong, so that the unit area consistency of a projection became large. Therefore, it 
turned out that the surface state of a pixel electrode is changed and luminescence brightness 
can be adjusted by changing the unit area consistency of the projection on the pixel electrode 
48. According to examination, the good result was able to be obtained for the unit area 
consistency of a projection by below 800 piece / below square millimeter 100 piece /, and 
square millimeter. 

[0277] Organic electroluminescence is a self-light emitting device. If the light by this 
luminescence carries out incidence to TFT as a switching element, a phot conductor 
phenomena (contest the phot) will occur. In contest a phot, the phenomenon whose leak (off 
leak) in the time of OFF of switching elements, such as TFT, increases by optical pumping is 
said. 

[0278] In order to cope with this technical problem, as shown in drawing 9 , by this invention, 
the lower layer of a gate driver 12 (depending on the case, it is the source driver 14) and the 
lower layer light- shielding film 91 of the pixel transistor 1 1 are formed. A light-shielding 
film 91 is formed with metal thin films, such as chromium, and sets the thickness to 50nm or 
more 150nm or less. If thick [ when thickness is thin, the protection-from-light effectiveness 
is scarce, and ], irregularity will occur and patterning of upper TFT 1 1 Al will become 
difficult. 

[0279] Smoothing film 71a which consists of or more 20 an inorganic material lOOnm or less 
is formed on a light-shielding film 91. One electrode of storage capacitance 19 may be 
formed using the layer of this light-shielding film 91. In this case, as for smooth film 71a, it is 
desirable to enlarge capacity value of structure storage capacitance thinly as much as possible. 
Moreover, a light-shielding film 91 may be formed with aluminum, an oxidation silicone film 
may be formed in the front face of a light-shielding film 91 using an anodic oxidation 
technique, and this oxidation silicone film may be used as a dielectric film of storage 
capacitance 19. The pixel electrode of HA structure is formed on smoothing film 71b. 
[0280] The driver circuit 12 etc. should control not only a rear face but penetration of the 
light from a front face. It is because it malfunctions under the effect of contest a phot. 
Therefore, in this invention, when a cathode electrode is a metal membrane, a cathode 
electrode is formed also in front faces, such as a driver 12, and this electrode is used as a 
light-shielding film. 

[0281] However, if a cathode electrode is formed on a driver 12, malfunction of the driver by 
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the electric field from this cathode electrode or electric contact of a cathode electrode and a 
driver circuit may occur. In order to cope with this technical problem, in this invention, at 
least one layer of organic electroluminescence film of two or more layers is preferably 
formed on a driver circuit 12 etc. at the organic electroluminescence film formation on a pixel 
electrode, and coincidence. 

[0282] Fundamentally, since the organic electroluminescence film is an insulating material, 
between a cathode and a driver is isolated by forming the organic electroluminescence film 
on a driver. Therefore, the above-mentioned technical problem is cancelable. 
[0283] On the other hand, when a cathode electrode is a transparent electrode, the sheet 
resistance of a transparent electrode poses a problem. Although a transparent electrode is high 
resistance, it is necessary to pass a current with high current density to the cathode of organic 
electroluminescence. If it carries out and backlash forms a cathode electrode by the 
monolayer of the ITO film, it will be in a heating condition by generation of heat, or the 
brightness inclination of the degree of pole occurs in the display screen. 
[0284] Since this technical problem is coped with, the low resistance-ized wiring 92 which 
consists of a metal thin film is formed in the front face of a cathode electrode. The low 
resistance-ized wiring 92 is the same configuration (it is 50nm - 200nm thickness with 
chromium or an aluminum ingredient) as the black matrix (BM) of a liquid crystal display 
panel, and is the same locations (on pixel inter-electrode and a driver 12 etc.). However, in 
organic electroluminescence, since it is not necessary to form BM, functions completely 
differ. In addition, the low resistance-ized wiring 92 may not be limited to the front face of a 
transparent electrode 72, and may be formed in a rear face (field which touches the organic 
electroluminescence film). 

[0285] Drawing 10 is the block diagram of an organic electroluminescence module. Control 
IC 101 and a power source IC 102 are mounted in the printed circuit board 103. A printed 
circuit board 103 and the array substrate 49 are electrically connected with the flexible 
substrate 104. Supply voltage, a current, a control signal, and image data are supplied to the 
source driver 14 and gate driver 12 of the array substrate 49 through this flexible substrate 
104. 

[0286] Under the present circumstances, the control signal of a gate driver 12 poses a 
problem. It is necessary to impress the control signal of the amplitude more than at least 5 (V) 
to a gate driver 12. However, since the supply voltage of control IC 101 is 2.5 (V) or 3.3 (V), 
it cannot impress a control signal to a gate driver 12 directly from control IC 101. 
[0287] This invention impresses the control signal of a gate driver 12 to this technical 
problem from the power source IC 102 driven on a high electrical potential difference. Since 
a power source IC 102 also generates the operating voltage of a gate driver 12, though natural, 
it can generate the control signal of the optimal amplitude for a gate driver 12. 
[0288] At drawing 1 1 , it is made to generate in Control IC, and by the source driver 14, after 
the control signal of a gate driver 12 performs a level shift, it is once impressed to a gate 
driver 12. Since the driver voltages of the source driver 14 are 5-8 (V), they can change the 
control signal of the 3.3 (V) amplitude outputted from control IC 101 into 5 (V) amplitude 
which can receive a gate driver 12. 

[0289] Drawing 14 and drawing 15 are the explanatory views of the display module 
equipment of this invention. Drawing 14 is the configuration of having given built-in RAM 
151 in the source driver 14. Built-in RAM has the capacity of 8 color specification (each 
color of 1 bit), 256 color specification (RG is a triplet and B is 2 bits), and 4096 color 
specification (RGB is 4 bits each). The driver controller by which it is these eight colors, 256 
colors, or 4096 color specification, and has been arranged in the source driver 14 at the time 
of a still picture reads the image data of this built-in RAM 151. Therefore, super-low-power- 
ization is realizable. Of course, built-in RAM 151 may be multicolor RAM of 260,000 or 
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more colors. Moreover, the image data of built-in RAM 151 may be used also at the time of 
an animation. 

[0290] The image data of built-in RAM 151 may carry out memory of the data after 
performing error diffusion process or dithering. By performing error diffusion process, 
dithering, etc., 260,000 color specification data can be changed into 4096 colors etc., and 
capacity of built-in RAM 151 can be made small. The error diffusion controller 141 can 
perform error diffusion process etc. 

[0291] In addition, although 14 was indicated to be a source driver in drawing 14 etc., not 
only a mere driver but various functions or circuits which process a power circuit 102, a 
buffer circuit 154 (circuits, such as a shift register, are included), a data-conversion circuit, a 
latch circuit, a command decoder, a shift circuit, an address translation circuit, and the input 
from built-in RAM 151, and output an electrical potential difference or a current to a source 
signal line are constituted. This matter etc. is the same in other examples of this invention. 
[0292] A frame rate is related to the power consumption of a panel module. That is, if a frame 
rate is made high, power consumption will increase proportionally mostly. It is necessary to 
await a cellular phone etc. and it needs to aim at reduction of power consumption from 
viewpoints, such as lengthening time amount. On the other hand, in order to make [ many ] a 
foreground color (the number of gradation is made [ many ]), drive frequencies, such as the 
source driver IC 14, must be made high. However, it is difficult to increase power 
consumption from the problem of power consumption. 

[0293] Generally, priority is given to low-power-ization over the number of foreground 
colors in information displays, such as a cellular phone. Power consumption increases from 
the reasons of the clock frequency of the circuit to which the number of foreground colors is 
made to increase becoming high, or change of an electrical-potential-difference (current) 
wave impressed to an EL element increasing. Therefore, the number of foreground colors can 
seldom be made [ many ]. To this technical problem, this invention performs error diffusion 
process or dithering for image data, and displays an image. 

[0294] The background of a case is equipped with the CCD camera although not illustrated in 
the cellular phone of this invention explained by drawing 19 . A photograph is taken with a 
CCD camera and an image can be displayed immediately in the display screen 21 of a display 
panel. The data photoed with the CCD camera can be displayed on the display screen 21 . The 
image data of a CCD camera can change 24 bits (16,700,000 colors), 18 bits (260,000 colors), 
16 bits (65,000 color), 12 bits (4096 colors), and 8 bits (256 colors) by key input 265. 
[0295] When an indicative data is 12 bits or more, it displays by performing error diffusion 
process. That is, when the image data from a CCD camera is more than the capacity of an 
internal memory, error diffusion process etc. is carried out, and an image processing is 
performed so that it may become below the capacity of an internal memory 151 about the 
number of foreground colors. 

[0296] It explains providing the built-in RAM 151 of one screen by 4096 colors (4 bits each 
of RGB) in the source driver IC 14 now. When the image data sent from the module outside 
is 4096 colors, it is stored in the built-in RAM 151 of the direct source driver IC 14, image 
data is read from this built-in RAM 151, and an image is displayed on the display screen 21. 
[0297] When image data is 260,000 colors (G:6 bits, R, a total of 16 bits that is B:5 bits), 
error diffusion or dithering is performed in the arithmetic circuit 153 which is once stored in 
the operation memory 152 of the error diffusion controller 141 as shown in drawing 14 and 
drawing 15 , and performs error diffusion or dithering to coincidence. 16-bit image data is 
changed into 12 bits which is the number of bits of built-in RAM 151 by this error diffusion 
process etc., and it is transmitted to the source driver IC 14. The source driver IC 14 outputs 
the image data of 4 bits each of RGB (4096 colors), and displays an image on the display 
screen 21. 
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[0298] Moreover, in the configuration of drawing 15 etc., error diffusion process or the 
dithering approach may be changed for every field or frame using Vertical Synchronizing 
signal VD (changing an art with Vertical Synchronizing signal VD). For example, at 
dithering, it is using a Bayer mold in the 1st frame, using a halftone mold at the following 
frame [ 2nd ]. Thus, for every frame, dithering is changed and the effectiveness that the dot 
unevenness accompanying error diffusion process etc. stops being able to be conspicuous 
easily is demonstrated by making it change. 

[0299] Moreover, processing multipliers, such as error diffusion process, may be changed by 
the 1st frame and the 2nd frame. Moreover, processings, such as carrying out error diffusion 
process by the 1st frame, carrying out dithering by the 2nd frame, and carrying out error 
diffusion process by the 3rd frame further, may be combined. Moreover, a random-number- 
generation circuit may be provided and the art which processes for every frame with the 
value of a random number may be chosen. 

[0300] If information, such as a frame rate, is indicated to the format transmitted, a frame rate 
etc. can be automatically changed by decoding or detecting this indicated data. It is desirable 
that the image transmitted especially indicates an animation or a still picture. Moreover, as 
for an animation case, it is desirable to indicate the number of coma per second of an 
animation. Moreover, it is desirable to indicate the model number of a cellular phone to a 
transmission packet, in addition, it is a packet although this specification explains as a 
transmission packet ~ required - there is nothing. That is, any are sufficient as long as the 
information (the number of foreground colors, frame rate, etc.) explained by drawing 18 etc. 
into the data transmitted or sent is indicated. 

[0301] Drawing 17 is a transmission format sent to the cellular phone of this invention etc. 
With transmission, the both sides of the data to receive and the data to transmit are included. 
That is, it is because a cellular phone may transmit the image photoed with the CCD camera 
of attachment in the voice or the cellular phone from an earphone to other cellular phones etc. 
Therefore, the matter relevant to the transmission format explained by drawing 18 etc. is 
applied to the both sides of transmission and reception. 

[0302] In the cellular phone of this invention, data are digitized and are transmitted in a 
packet format. As drawing 16 and drawing 17 have indicated, the inside of a frame consists 
of the flag section (F), address part (A), the control section (C), an information bureau (I), 
frame check sequence (FCS), and the flag section (F). a format of the control section (C) - 
drawing — like — information transfer (I frames) — it is related (S frames) and three formats 
of an off duty number system (U frame) are taken. 

[0303] First, information transfer format will be a format of the control field used when 
transmitting information (data), and if a part of non-number nature format is removed, 
information transfer format will be the only format of having a data field. The frame by this 
format is called information frame (I frames). 

[0304] Moreover, supervisory format is a format used in order to perform the supervisory- 
control function of a data link, i.e., the confirmation of receipt of an information frame, the 
resending demand of an information frame, etc. The frame by this format is called 
supervisory frame (S frames). 

[0305] Next, an off duty number system format is a format of the control field used in order 
to carry out other data ring control functions, and calls the frame by this format an 
unnumbered frame (U frame). 

[0306] A terminal and a network manage the information frame transmitted and received by 
the send sequence number (S) and the receiving sequence N (R). N (S) and N (R) consisted of 
triplets, eight to 0-7 were used as a circulation number, and the degree of 7 has taken the 
modulus configuration from which it is set to 0. Therefore, the modulus in this case is 8 and 
the frame number which can carry out continuous transmission, without receiving a response 
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frame is 7. 

[0307] The 8-bit data in which the 8-bit data in which color number data are shown, and a 
frame rate are shown are indicated in a data area. These examples are shown in drawing 18 
(a) and (b). Moreover, it is desirable to indicate distinction of a still picture and an animation 
to the color number of a foreground color. Moreover, it is desirable to indicate the model 
name of a cellular phone, the contents (natural drawings, such as a person, menu screen) of 
the image data transmitted and received, etc. to the packet of drawing 17 . 
[0308] The model which received data decodes data, and when it is own (applicable model 
number) data, it changes a foreground color, a frame rate, etc. automatically according to the 
indicated contents. Moreover, you may constitute so that the indicated contents may be 
displayed on the viewing area 21 of a display. A user looks at the written contents (a 
foreground color, recommendation frame rate) of Screen 21, operates a key etc., and changes 
into the optimal display condition by the manual. 

[0309] In addition, as an example, by drawing 18 (b), although numerical 3 has given and 
indicated frame rate 80Hz and an example, it may not be limited to this, and it may show 
fixed range, such as 40 to 60 Hz. Moreover, the model of cellular phone etc. may be indicated 
to a data area. It is because the need of the engine performance etc. changing with models and 
changing a frame rate is also generated. Moreover, images are comics, it is advertisement 
(CM), or it is also desirable to indicate thing information. Moreover, the information on 
audience fee gold etc. is indicated to a packet. Information, such as a packet size, may be 
indicated. A user judges whether audience fee gold checks and information is received. 
Moreover, it is desirable that image data also indicates the data of whether to carry out error 
diffusion process. 

[0310] Moreover, what is necessary is just to indicate information, such as the image- 
processing approach and model numbers (the class of classification, such as error diffusion 
process and dithering, and weighting function, the data, the multiplier of gamma, etc.), to the 
format transmitted. Moreover, image data indicates the information on the resolution, MPEG 
data, BITMAP data, etc. again in the data photoed by CCD, and JPEG data, by decoding or 
detecting this indicated data, it can change into the optimal condition with the cellular phone 
received automatically — it becomes be. 

[031 1] Of course, it is desirable that the image transmitted indicates an animation or a still 
picture. Moreover, in the case of an animation, it is desirable to indicate the number of coma 
per second of an animation. Moreover, it is desirable to also indicate information, such as the 
number of playback coma / second recommended with an accepting station. 
[0312] The above matter is the same even when a transmission packet is transmission, 
moreover, it is a packet although this specification explains as a transmission packet ~ 
required — there is nothing. That is, any are sufficient as long as the information explained by 
drawing 18 etc. into the data transmitted or sent is indicated. 

[0313] After the error diffusion-process controller 141 performs reverse error diffusion 
process and returns the data which error processing was carried out and have been sent to 
former data, it is desirable to add again the function to perform error diffusion process. The 
existence of error diffusion process is put on the packet data of drawing 17 . Moreover, data 
required for reverse errors diffusion process, such as an art of error diffusion (methods, such 
as a dither, are also included) and a format, are also carried. 

[0314] Reverse error diffusion process is carried out because error diffusion process can also 
realize amendment of a gamma curve in the process of the processing. Gamma curves, such 
as EL indicating equipment which received data, and the sent gamma curve may not be 
adapted. Moreover, the data which have acted as transmitting parents may be image data by 
which processing of error diffusion etc. was already carried out. 

[0315] Since this situation is coped with, reverse error diffusion process is carried out, and it 
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changes into former data, and is made for there to be no effect of gamma curve amendment. 
Then, received EL indicating equipment performs error diffusion process, and error diffusion 
process etc. is carried out so that it may become the optimal gamma curve for a receiving 
display panel and may become the optimal error diffusion process. 

[03 1 6] Moreover, what is necessary is to arrange with a user carbon button to equipments, 
such as a cellular phone, and just to change a foreground color etc. using a carbon button etc. 
to change a frame rate by the foreground color. 

[03 1 7] Drawing 19 is the top view of the cellular phone as one example of an information 
terminal unit. The antenna 191, the ten key 192, etc. are attached in the case 193. 194 etc. is a 
foreground-color exchange key or power-source turning on and off, and a frame rate 
exchange key. 

[03 1 8] The internal-circuitry block of a cellular phone etc. is shown in drawing 20 . A circuit 
mainly consists of blocks of the block of an up converter 205 and a down converter 204, the 
block LO buffer 203 of day PUREKUSA 201, etc. 

[0319] If a key 194 is pressed down once, a foreground color will press down the same key 
194 following 8 color mode and a foreground color will press down a key 194 to 256 color 
mode and a pan, a foreground color may also construct a sequence so that it may become 
4096 color mode. Whenever it presses down a key, let it be the toggle switch from which 
foreground-color mode changes. In addition, the modification key to a foreground color may 
be prepared separately. In this case, a key 194 is set to three (above). 
[0320] A mechanical others [, such as a slide switch besides a push switch, ] switch is 
sufficient as a key 194, and it may switch by speech recognition etc. For example, by 
carrying out voice input of the 4096 colors to carrying out voice input to an earphone, for 
example, "a high definition display", "256 color mode" or "low foreground-color mode", and 
an earphone, it constitutes so that the foreground color displayed on the display screen 21 of a 
display panel may change. This is easily realizable by adopting the present speech 
recognition technique. 

[0321] Moreover, the switch which switches electrically may be used for a change-over of a 
foreground color, and the touch panel chosen by touching the menu displayed on the display 
21 of a display panel is sufficient as it. Moreover, you may constitute so that it may switch or 
switch according to rotation or a direction like a click ball by the count which presses down a 
switch. 

[0322] Although 194 considered as the foreground-color exchange key, it is good also as a 
key which switches a frame rate. Moreover, it is good also as a key which switches an 
animation and a still picture. Moreover, two or more requirements, such as an animation, a 
still picture, and a frame rate, may be changed to coincidence. Moreover, if it continues 
pressing down, you may constitute so that a frame rate may change gradually (continuously). 
In this case, it is realizable by making resistance R into variable resistance, or making it into 
electronic BORIUMU among the capacitor C which constitutes an oscillator, and Resistance 
R. 

[0323] Moreover, a capacitor is realizable by considering as a trimmer capacitor. Moreover, 
two or more capacitors are formed in the semiconductor chip, one or more capacitors may be 
chosen, and these may be realized by connecting with juxtaposition in circuit. 
[0324] In addition, the technical thought of switching a frame rate by a foreground color etc. 
is not limited to a cellular phone, and can be widely applied to the device which has the 
display screens, such as a palmtop computer, and a notebook computer, a desktop PC, watch. 
Moreover, it is applicable also to not the thing limited to a liquid crystal display (liquid 
crystal display panel) but a liquid crystal display panel, an organic EL panel, the TFT panel 
and the PLZT panel, and CRT. 

[0325] The technical thought explained in the example of this invention is applicable to a 
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video camera, a liquid crystal projector, stereoscopic television, projection TV, etc. Moreover, 
it is applicable also to a viewfinder, the monitor of a cellular phone, PDA and PHS, a 
Personal Digital Assistant and its monitor, a digital camera, and its monitor. Moreover, it is 
applicable also to an electrophotography system, a head mount display, an accepting-reality 
monitor display, a note personal computer, a video camera, and an electronic "still" camera. 
[0326] Moreover, it is applicable also to the monitor of a cash automatic drawer machine, a 
public telephone, a TV phone, a personal computer, a liquid crystal wrist watch, and its 
display. Furthermore, it cannot be overemphasized to the liquid crystal display monitor of a 
homeuse-electronics device, a pocket game device and its monitor, the back light for display 
panels, etc. that application or application expansion can be carried out. 
[0327] 

[Effect of the Invention] As mentioned above, since inspection or evaluation of the produced 
array substrate or display panel is easily realizable with this invention, a reliable display can 
be offered. 

[0328] Moreover, the display panel of this invention, a display, etc. demonstrate 
characteristic effectiveness according to each configuration of high definition, a low power, 
low-cost-izing, a raise in brightness, etc. 

[0329] In addition, if this invention is used, since the information display of a low power etc. 
can be constituted, power is not consumed. Moreover, since-izing can be carried out [ small 
lightweight ], a resource is not consumed. Therefore, it will be kind to earth environment and 
the space environment. 

DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The circuitry Fig. of the display panel of this invention 

[Drawing 2] The circuitry Fig. of the display of this invention 

[Drawing 3] The explanatory view of the display of this invention 

[Drawing 4] The sectional view of the display of this invention 

[Drawing 5] The explanatory view of the display of this invention 

[Drawing 6] The explanatory view of the display of this invention 

[Drawing 7] The sectional view of the display of this invention 

[Drawing 8] The sectional view of the display of this invention 

[Drawing 9] The sectional view of the display of this invention 

[Drawing 10] The block diagram of the display of this invention 

[Drawing 11] The block diagram of the display of this invention 

[Drawing 12] The circuitry Fig. of the conventional display panel 

[Drawing 13] The explanatory view of the display panel of this invention 

[Drawing 14] The explanatory view of the display of this invention 

[Drawing 15] The explanatory view of the display of this invention 

[Drawing 16] The explanatory view of the data transmission approach of the indicating 

equipment of this invention 

[Drawing 17] The explanatory view of the data transmission approach of the indicating 
equipment of this invention 

[Drawing 18] The explanatory view of the data transmission approach of the indicating 
equipment of this invention 

[Drawing 19] The top view of the information display of this invention 
[Drawing 20] The explanatory view of the information display of this invention 
[Drawing 21] The explanatory view of the display panel of this invention 
[Drawing 22] The explanatory view of the display panel of this invention 
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[Drawing 231 The explanatory view of the inspection approach of this invention 
[Drawing 241 The explanatory view of the inspection approach of this invention 
[Drawing 251 The explanatory view of the test equipment of this invention 
[Drawing 261 The explanatory view of the inspection approach of this invention 
[Drawing 271 The explanatory view of the inspection approach of this invention 
[Drawing 281 The explanatory view of the inspection approach of this invention 
[Drawing 291 The explanatory view of the inspection approach of this invention 
[Drawing 301 The explanatory view of the inspection approach of this invention 
[Drawing 3 1 1 The explanatory view of the inspection approach of this invention 
[Drawing 321 The explanatory view of the inspection approach of this invention 
[Drawing 331 The explanatory view of the source driver of this invention 
[Drawing 341 The explanatory view of the inspection approach of this invention 
[Drawing 35] The explanatory view of the display panel of this invention 
[Drawing 361 The explanatory view of the inspection approach of this invention 
[Drawing 371 The explanatory view of the display panel of this invention 
[Drawing 381 The explanatory view of the display panel of this invention 
[Drawing 391 The explanatory view of the display panel of this invention 
[Description of Notations] 

11 TFT 

12 Gate Driver 

14 Source Driver 

15 EL Element 

16 Pixel 

1 7 Gate Signal Line 

1 8 Source Signal Line 

1 9 Capacitor (Storage Capacitance, Capacitor) 

20 Current Supply Source Line (Electric Power Supply Line, Electrical-Potential-Difference 
Supply Line) 

21 Viewing Area (Display Screen, Effective Viewing Area) 
41 Closure Free Wheel Plate (Sealing Agent) 

43 44 Heights 

45 Sealing Compound (**) 

46 Reflective Film 

47 Organic Electroluminescence (EL Element) 

48 Pixel Electrode 

49 Array Substrate 

50 Lambda/4 Plate (Lambda/4 Sheet) 

51 Cathode Wiring 

52 Contact 

53 Cathode 

54 Polarizing Plate 

55 Drying Agent (Dry Material, Moisture Absorption Means) 
61 62 Connection terminal 

63 Anode 

71 Smoothing Film 

72 Transparent Electrode 

73 Closure Film 

74 Circular Polarization of Light Plate 
81 Edge Protective Coat 

91 Light-shielding Film 
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92 Low Resistance-ized Wiring (Metal Membrane) 

101 Control IC 

102 Power Source IC 

103 Printed Circuit Board 

104 Flexible Substrate 

105 Data Signal 

141 Error Diffusion Controller 

151 Built-in Display Memory 

152 Operation Memory 

153 Arithmetic Circuit 

154 Buffer Circuit 

191 Antenna 

192 Ten Key 

193 Case 

194 Carbon Button 

201 DayPUREKUSA 

202 LNA 

203 LO Buffer 

204 Down Converter 

205 Up Converter 

206 PA PUR1DORAIBA 

207 PA 

231 Glass Substrate 

232 Short Ring 

241 Cutting Section 

242 Terminal Electrode 

251 Probe 

252 Observer (Optical Detection Means) 

253 Source of Signal (Electrical Potential Difference or Current Source) 

331 Video-Signal Line 

332 Switch Control Means 

333 Transfer Gate (TG) 

334 Analog Switch 
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jlj&Ji * fc «»fej8»H i Offi^^ii^c J: 0 # 6 ft 
S. S»e«36»tt, EL*«Jt»i, C©E 

[0 0 3 4] accc, *^©E L^lR^-*«tJ3ET£E 
[0 0 3 5 ] *»9B€>ELflKfi<*©W«)gtt, 

i^H, fb£^*fctt££^*/£3ft£- 

[0 0 3 6 ] *-Jl/ffiAWtt£ L/tT», *-^ffiA«* 
ffjrt* 6»*Lfc3fc*Blf5ffl"f1«ji'C**ft:tf>, W * « , 

I TO («F-7"»a>f>^^A) , IZO (ffit&F- 
Tllt-Ov'^) , ZnCX Sn02, I n 20 mifi 
Kf^ti^l WCCITO/ IZO**#*lA\. 

ws*^-rti«R<, as, i o-5 o onmfMffii-r^ 

[0 0 3 7 ] jR-7-com fmi^^3±^^^^^CcBg®j^E 
?Wgt,>c <hM«r*^^, 10 

-3 0 Q/D (JJf/15 0-3 0 Onm) CO I TO#W6 
[0 0 3 8] *-;vaASS«, ifSftciotfcJfJ 50 
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<, Ar, He, Ne, Kr, XeW«^, * 
[0 0 3 9] *^aA«««. * » 

(D«fiEWWiLr«^J^W, K, Li, Na, Mg, L 
a, Ce, C a , Sr. B a , AL Ag, In, S 
n. Zn, Zr«©^«7c3R»#. *fcBKStt*W± 

l^caWbl^ WtfAg • M 

g (Ag : 1-2 0at%) , Al-Li (Li:0. 3 
-14at%K In • Mg (Mg : 50 — 80 at% ) , 
A 1 • Ca (Ca : 5-2 0at%) V* s Jff*bl>. 
[0 0 4 01 *^&A«SaMt<Z>»3 tt. *^fffiA*+ 

»*L<ttlnm(5U:trntfJ:^. *©±HfBK: 
mt^SPI^^l^^ SMt. BMtt 1 0 0 - 5 0 OnmfM 

[0 04 1] IEfl.i£A»tt* *~;l/i£A««#»6<WE?L 

M, Kfflrt&iSIBifclfcSftS. 
[0 04 2] M^-ttAlftaMitt- ^BCCffll^jt^ 

(^m-T-ffi Aiftataffi* 1 3 « < sec* t * tt zwbm % 
n^-ttAws^^ofi^aA^ssccTaaiuB, 

ffiAI^B^, aA««B*JtoJg <hM»ttffi«^^JI i 
[0 04 3] »36JB0[)»S, iE?LaAJBtiE?LlfiaWi 

nr, jfJaR*ffi^j:oxfcsas^ 5-100 

[0 044] ]£?L&AMs iEftlftSSBOWSfeJ:^*^ 
aAlfi^Jl^il3«, B*S-& • AS 
3&s, «3K)B©»3 iiaeitfc u < « 1 / 1 0 - 1 OfSS 

c<D«fc*©aEA», «ias»o/»3©± 

ffiAIBr 1 0 0 nr^IS, IftaSW^ 1 0 0 nm 
IMHTC&So C(DJ;5aMI»«:oiit:ttaA*9iS)B*2 

[oo45]^/c t># £ ^n^m^F-a a»s 



n 

[0 04 6] *^OE L*-fOlfi3fe)ltC«, 2fe;>fc«#B 
^ttWWi L/T», WA«, KpHD36 3-264692 

#a*B*ccm^stirc>sj:^a h 'J* (8 -*>"J ^ 

^h) 7^ 5-9 A [AU3) ^<0£ISi#{$feJfi. « 
^¥6- 1 1 0 5 6 9n&W (y *^)IT> Y"y^m 
3W*) , [516 ~ 1 1 4 4 5 6-^fR (f'^T'J^x 
r>Sf«f*) , «fBB¥6 - 1 0 0 8 5 7-5t&#R, EH$M 
^P2 - 2 4 7 2 7 8#4i*flECcBB^snT:i»SJ: 9 ft* 

[0 04 7] xETL&Alf • JEJLIftaHltCtt. WA 
KHDS6 3 -2 9 5 6 9 5#<R$8, t^W2 - 1 9 

1 6 9 4tWJ-¥3 - 7 9 2#&*R, *SHJ¥5 - 

2 3 4 6 8 1 ^&$R. »1¥5 - 2 3 9 4 5 5^&$R, 
»W5 - 2 9 9 1 7 4#&*R, - 1 2 6 2 2 
5#fi?R, «fM¥7 - 1 2 6 2 2 6^&$B, - 
1 0 0 1 7 2#£#R, EP0650955A1 ^CCiBtfc 

J*j|t ScJfK^flCr * £ c t ifi h MQMmm&m i»5c 

BMBLfc<fc5K:, r u^Ii4 9K:iilflt£IKttT 
STFT 1 l*JgJ35r*. lO(OI113RW4fflafctt5ffl 

<DT F T 1 l©ffi^t>#&i'H^«JStcoliT«»tc 
lftBJ1£-r£ D ^CTFTl lCCjEJLaAHaiUfOBi 
JRMi*JBJiW-«. HJR*S4 8 tt? * h 'J v«7 -f 

[0 04 8] a*?, i mm^mmcomm^m^BnXb , 

cn6*ffl8iJ(cWtil|l*rsc itc± DIifltWIBS*n*^5i 

s«©iiiHaif©piiif*+dccffc^ r-h^* 

;U7>^~^A/W FPtf+U'-Y F©0. 2 3 8%;kyg 

+» cc ts*& l & tfi h , t^fo z/y'^ufc&Z) mmn 

8\ ^hT>ia»*ff5. 
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[0 0 5 0] *fc. ^WHIE LJR^<JWR»lt«:tt, TP 
»77X7'j7^-(fvh^S^M PR 
4 IS) K^ffiS2 0 s c cm, 0 . 2To 

r r . iftjgi&tfj;fr3 0 0W<Z)^ftr 1 »IHOB*^X 

vmii^' tf o t a> e , el mmm \H k sag-r s & <t ^ . 

[0 0 5 1 ] L^U 81^1^77X7, 0277 
7 1 &|0j0#CC7 MMnm4 8<Dffl3l%W 

io «H 8 TtkT J: ^ (cil3m«4 8 JS2gP£7 ^ U ;HMHi 
M8 i©ausJ6Wi*iurtt, w-mumi izmnsttzr 

WB^SnS. *©fi!l, Al 203tti"C*-3r(>J:^Ci 

[0 0 5 2] iy^i»Bai8 1 «iBS«fi4 8®;^- 
->^48g, BBR««48BI*««>4J:9tc}|5fi8-j- 
^ 0 C©X9^«flUS8 1 £2W±4 /xmti 

;bvx^(D±^ (^*;Uv^^3&SBBR*«4 8<!:ia»S! 
[0 0 5 3 ]^CiW6, gfc^a, COxr^S 
R8 1 iUtt^. 

[0 0 5 4] JtS»S#as»irPSR©i**^SK««B < 0 
^KffijKJBttSi^ttR, E B V - 6 D AM) *3MSLfc 

30 «n«ffic^. *yt48F«wi«w*aut i 5 o o «; ? 
st, tc 1 5 o o ) -cm . mmM^mtm uioe 

-6T o r r fcTFr* 0 , ^TO^Stftt 2 - 3 x 1 0 e -6 
To r r©8Mf^ 0 ±X<DMMte*> 'J^r 

ymommum^Mmy^- hk:b:se«« (^k^t-^ 

^a«, PAK 1 0-7 0A) &SiKLrtf5i<U>. 

[0 0 5 5] c©i5CcL/-r*aJi*«:Eltufcru^ 

»S±^C, *-#>«*2«±l 0 n mfiiTCCfiWW 
^> 0 JE?LffiAIiiUt:4- (N, N-^X (p- 

o . 3 n m/somm&£xmmm n mcc^-r*. 

[0 0 5 6 ] IE?LW^)l<tLT, N, N' -t^(4* 

y-4-tr7i^.yji/) -n, N* - 

4-N, N-isy*.~ Jl/r^-a-^*-^^ 
>^r, -^ti^tiO. 3nm/sfc<fcOT, Olnm/s 

3fen ii/cH;* (8-^^';^^h) 

T^a^^A (imCit^^l±M) *0. 3nm/s 

50 commmm^mmm4 on m^m-r^o 
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[0057] wt. m^mxmmt lx, ailim 

(mmit¥WyZ^±m, Al/Li JtSJ:b9 9/ 1 ) 
0>6ffiffi"CL i <D&£, mo. 1 nm/s ©XH»ailS"C 
«Wf*ftl nmfcJg/jKU *©A 1 L 

ifi 1 . 5 n m/ s CO^#iSffiriiif ft 1 0 0 n mteBJ* 

[0 0 5 8 ] C©<t^CCUrfPfltUft:W«W«EL*T- 

(^-iUffJ) 4 5 (r*;u>**K£ttH, 
Bhfifi*-^-'** ^>-;U9 5 3 - 7 0 0 0) "CBfi^ 

[0059] m±y %4 1 iru-fi«4 9i© 
SM«:«(e«WJ5 5«IE«TS Q cn«. flELte 
fflffiCCSSl»fc«)r**. ffi*ISiJ5 5CC±f3t/-;l/ffJ4 5 
*«a**-**»*»4Xb#«E LM4 7©*lb*IB±t 
S 0 

[0 0 6 0] Kcy^ h£ K-tf^bfc^JlCC 

[0 0 6 1 ] W«ELtCfc^r|65t*rS!9!*iJ«:fI9y^ 
ftM6Btt * 5** & © co s M * &c (, >T ffiTiT £ £ 

[0 06 2] W h^CDflKSi^fBtBE^flS^fflM 

IBffiSf¥ffl3WliW"r*ci3Wr#4. L,fc#^r. yx 
^>yjWH[«:«ca<t 5, y* ^©a^sfcatcr* 

[0 0 6 3] ->-;l/S04 5^6<D7K»©«j8*ffllM*r-S 
S^I«©»a»«:»ttl<i:IHCi4 3,4 4 *JgJ0ELTl> 

a o r u -f Sfi 4 9 ©jasawtt: j&a u /cissp 4 4 t*4>& 

tt 1 0 0 jtz m«± 5 0 0 a mfiiTCCj^JsR-r £ C <b #Jff & 
L,<, £fc, d*D*Stt3 0 wmJ£Lb3 0 0 umVLTt 
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[0 0 6 4 ] — tt±:?£4 ncfceiBB4 3*JBfiJEr 
So iHjSP4 3(DJBJiKtry^«ei8B4 4(D^try5 : -<tBI 
--CCT60 C<DJ:0(<:i!igP4 3 <b4 4 io^fiSt:^^* 
RI-tC-rSC<bCCcfcOCiSP4 3CCflSH43&ifej: 5<£tt 

3i44iatCW^-;U»J4 5£@fi^r& 0 2>-;l/ffJ4 5 

«s±7 ^4ii7u -r««4 9 1 *mm?zt t & 

[0 0 6 5 ] ^-;U£iJ4 5<tU«UV (3IMHB) BBfb 

m-c y * y ;ns<Dt#jji#> 6 ft a fc o>*flH > a c £ * 

[0 0 6 6] »3»ffJ*Sl^i|fi»BiJ©Jffl*f*tt 1.47 
fcLhl. 5 4J&lTO*>O*ffll»SCi!:*iJf*b0». 
^- WWfcMHfc* * Stfb> y 3 >£: £ 
©fM>*^fiSJ;L"C6 5%«±9 5%«T©«£"OR»I 
20 t^Ci/«L^ ^/c, C©lW9*©fi^Stt¥ft 
mmt2 0 jnmfil±l 0 0 /zmWTW^Ci^l 

i^o »»7R©*«j:t*^< ftSK^^aB*6©aa[©a 
«faai*3&sAo^-r< , ^A^r3sm^*<tto^- 

[0 0 6 7 ] (KflWJ©JHI»^-^Ofi3 1 Ornmifc 
0 0. 0 4gH10. 2gt(TWCiW$U^ 
1 0mm*)fe0 0. 0 6gH±0. 1 

[0 0 6 8] i4t^7^©7^4 i ^ffl^rit±-r 

^IfO^^l/AiCDLC (^-Y^^>F 

C©7^iUAtt*^aatt* J «ATiBli (Bftfi) o CCD 
7^bA^tihI7 4Ltffil^ 0 DLCMi 

[0 0 6 9] W«E LJB4 73&>6«^Lft:360*»W, 

sbic^ TU-nt«4 9CCA/4«5 0*5<tCXflB16«5 4 
tEBUtr^S. tt*, iB5R36«SI«ffi©»^«EL» 
4 7 3^6»^L^36»±^«:U«3tiS- b/c^^> 
t, ffifH«5 0fcJ:tffi»fc«5 4tt36a«flBK:|BIK-4 

50 Cittl^*Tt>^. 
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[0070] &*5. mmmmw. mmnmi 8 *. r 

fc, H0RlI«4 8©SilJfc\ (<>b<«BflflSI5) * 

[oo7i] mKA^tmim a>a> 5 4iw 

te^gt ftfBMfe tiffin? -f^A) ^I2g3ft&„ a 
[0 0 7 2 ] *<Dflt -f^Ai Or, #yxX~r 

1 oofiffl«(D{4fBM«— W^^I&C 5 0 n mfit±3 5 0 
nmHTitSCi«Jj(f*b< l 36tc«8 OnmHi 

2 2 0 n m«T<t-j-5 C 

[0 07 3] &fe H7{CH^T S«fc9 0Cffiffl7 ^;UA 20 
t«3(e«it-WbbfcRflB6«7 4 (PJfl*? ■< ^ 

[0 0 7 4] fiWH? 4 ;l/A 5 0 «M4*S^tti8«4r» 
&Ly a frZt LtOjWBifcittaci #Jf* bi,>o 
«F(c««ELttjR ( R ) ©#6*3Wm*. %<Dtcib, 
O/difB? ^ ;bA 5 0 r-£cD$fi$M£# * h brfe 

£<, g|*4^^^gfi^co^^^UL,r, iR4X3ft& 

[0 0 7 5 ] &±<D£*)t<cm%y ^;l/A(D-BPfeL/<{i 

asfc. iii««^ccws5(irtti^ffl3f fc 0 < «s:w©a^ffl 

[0 0 7 6 ] (4tB7 -f;I/A(D«HB«CDaCi*JI5flE-S" 

ffi^HS * S 1 > « 3 H&cDB^ * ft * ft >tf j£T £ J: 5 
[0 0 7 7] ft*5, ^-Y*PU>X(D;£*te«, 

(D* & u > xcDftwt t m& » ^ u x a a t> 4 a ft 4 - 
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*>\ tU<tt>ll£t4*. i-S^ttiiB^/^XfelTOfc 
[0 0 7 8] 5fcCC<>gaaiLfc3&^ fiffl? * JUAOflMBtt 

^t^Cim^ *®flft. H7CD¥rf ffcJSt7 1 * 
3^^,ci^J:0 fitf B^ ^fclft^J;^, c cd 
J: 5 Oc^Tft Steffi? -f ;l/A«:a«^tcfllfiK*4t>« 

[0 0 7 9] «3fc« (ffl*^ -r ^A) 5 4 ftflteJfT** 
/cS*flB|.«tL/T»TAC7-f;UA ( H 'JT^^-fe^P 
4. TAC^^bAJt ftft 

&Z> 0 TAC7^;UA©«JfiCCOCiT«, ^«®*{Ji 

[0 0 8 0 ] fflMiJa^sRfti'tdfJ tr--;ur;i/3 

(PVA) WBBicffitoUfcWJffl? < ;i/ A 
7K^ft^, 0 -»CDffl36««*a©ffl*«BA«3l£©5fe 

i^cJ: 0 (B36»«*tf 5 ©r , *©WfflJ»**sj:b«W« 

faKDtB^fiS^ (reflective polariz 
e r : U v V Z r -# 7 • ^ ^ If- ) 
CCcfcO<B36»l»*tf ^JSWfl^^ffl^-rfcJ;^. CCD 
«t 5 Cc«fiSTft«, SWffli^Cc J: 0 *©faflffia**J*f 

[ o 0 8 1 ] c©J: 9tt«««*Sli«te^^ 

y^^rK B H s /li (1/4) AS&fi^fottfcfe©, ^ 

^if-r-S^cD, ^P^^A^JfflTSfcO, ffl3fetf-A 
X7*'J^ (PBS) «*ffl^SCi«>Rl»r**- 
[OO8 2]04-Cti0^lt^l^ f!3tfe5 4cD 
««AIR3-haui^ 0 AIR3-HJB 

*©flh, 1 . 3 5-1. 45 CDfiSJFf*©<lifli^^ 
*Lr*>J:U fciiLtf, :7 9**©T£m;^«M&£ 
^0(^3 ft 4o ^tC/B}ff*30S 1 . 3 7 «± 1 . 4 

[0 0 8 3] AIR3- hB3)B<Dt»filE*S^tt 

2«HffiS3^*4. SC*J, 3JBCO»^«I£:iinItft316©iffi* 
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[ 0 0 8 4] -?)l>?a~ bOim^mitT^Z^VA 
(A 1 2 03) *36?WI(Wnd = A/4, 
•)A (Zr02)%ndl=A/2, 7 WL^*^ 
A (Mg F 2) *n d 1 = A/4«WIL/rj|5fltr4. 31 
S\ AiUt520nmt>L< tt^ ©BSOli U 1 1 
IW«$ni> B V3-h©»^»-»fb^y=i> (S 
i O) 436*WiWn d 1 = A/4i7?ft7nS/-) 
A (Mg F 2) £n d 1 = A/4, fc L, < «SMt-T ? b 
y>A (Y203) WLv^*5>^A (M g F 2 ) 10 
*n d 1 =A/4iIli:M1'^o S i OttWfeWJ 
tcKiRWW^AS^a&We^ftKWT&iil^ttY 2 O 3 
*/Bl>fc##J:i>. if(0$^6^Y2 0 3 

0*^5EL/Tl»Sfe«)Jrf*L/t^ Si02«ffi 
tUffiltfcJ;^. &^34A,, {SiaST*<D«flt»*fflc* 
tAIRa-hil>ttJ:K fc<fcjU*7**»<Z>T* 

[0 0 8 5] ft**, *^*Jl/«:»Ka3&i^- + -^3*i 

[0 0 8 6 ] WRHJI4 8*CttTFT#Jg^3ft4£ U 

(TFT) ©ft. y-{*-F*a (TFD) , -rcy* 

rfei^CtBf^SirtftK -ecDR 7^X77 F 30 
U^^>^fttB*flat»"CfeJ:l^ TFTfcfcLDD 

[0 0 8 7] ft*5, TFTitt, F E T&£*>( ? 

fcttl*. $0aift^ELi-T-iLtWSEL* 

[0 0 8 8] tiEL^^cE^n^T^f^'v 
h y v#x-lTg\Zs 1 . WJEOnBSRftjMjRL/, t&g&ig 
SW«*^iL&nSCi. 2, 1 7U-A«8[ffl*:jIDT 
E L C & 4 C & <t ^ 5 2 ^<D* 

[0 0 8 9 ] C©2ocD*fr*»jaS-l*4^«>, HI 1 2 
S20TFT1 1 bliELl 5iCiS^«t^,/c 50 
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[0090] cctM»6n^7^f •/ h y 

y^;V#^£Jt$#r4£, X-Y v^9m bv>i>X% 
1 1 aW«EftffltcfcdK«T*S*«, |g»jfflh^>^x£ 
1 1 bWELl 5*^tT$ii*4/c^c^Sr*4o CCD 

«j*r*ct3&sr»s^ el i 5cdj«^«, nmzm 
L-o^vtevtiimm i 6©*nr««*iNtj*r#tti^ 
6r&4„ 

[0 0 9 1] btc&~?X, EL^*^riili*t«L/l(l 
W4fc»Ki h^>^x# 1 l b**>3i*«W0:WJha 

-Si, X>f y^yym b^yzJXZ 1 1 a^ILt^t 
/^>£ 1 9 tca^SWStiSc C©**'^* 1 9# 
flSi&ffl I* ^ £ 1 1 b <OV- b KWBE*Jjn*.tttt4 

[0 0 9 2] C©«nJE«ffltirHW*«^Si*4»^, 
fgfjjffl h ^>^X£ 1 1 bcr>y- h*EE£UT»BKcj£ 
GfcmE£EroJDr4#g#*4. Lfc#oTlK»ifl3 b 5 

5jan4 0 

[0 0 9 3 ] h 5 ^cO^>®jfL^|i|g H s pr^Jc5 

OtttlTOfffia^y v'VSl'CMl/clM^i h 5? 
>^^*"Ctt, -^(DO*l>ffi<Dtf e»o#3&S± 0. 2V- 
0. 5V©«iH , C«So**^fc*, lg®Jfflh^>> ; 

i i b*?*n5^>*^cn^^jsurti6o 

WBOttfeo*©**^ TFTCOSIAS, y-hffi 
[0 0 9 4] iy^t, r^a^W«:»lll*l6^S-tt 

^^accsijjair s^s*s* o , m.w<Di&u&t&£h# y ^> 
[0095] cne»co^fffi^. ^o^Asnaw^ 

E L JR^ 1 5 * a i; T ^ P y ^ A S ti 4 ft: » ^SKSBS^ 

^{ t u fc m&ic mm 5 j > tcmm s n 4 ^ a v * > ^ h 
^ > t^x ai ccs* L/i8»«»*»iaiT 4 h ^ > ^x ^ ^ v 

wmmm < a 4 <t 1 ^ hhs: *r 4 „ 
[0096] «wcaa»r sx ^ h ^ > 
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9 , C ©ttfttBH* 1 ©itttt^BljCCcfc 0 S2SS 

«E«i*«FttOC, *>*«fifeP#£"j'*t§£> F5>^ 

««fB*sa«W 5 i 5 «H *> * & o 
[0 0 9 7] $»gii<DE LifH4ftjgW:* ±iai$gitc*f l 

£ * > * «jft*s« o r fc > * > ^«8ECDK»ft*^«: 
«i*.£C i3^ffl*TBBtt3h*«i*tt©SCtt*/hS < T 10 

[0 0 9 8] ##MB©E LJjmffitt, JlttWCCttH 1 
( a ) Cc^TJ: 5Cc*{j[jiil3R3&s*fi4 o#>6&£1I£fc© 
h^>^*£l ltteWCELjR^teiO^JSfcSftS. 
tt*5 , HKttff » v - <!: Sft £ J: 5 K*JiSr 

8±CCfflOJRK«4Mta4«JSS*-'WT^*-^i' (HA) 
«jg<tn*.&o v-xM#IROx^^aJi|ii3R* 20 

[ o o 9 9 ] g i ©y- f<i#» (n i cosaai) 1 7 

a£7^fw7* (0NWE4-EMD) i«C £CCJ;9J£ 

1 1 afcj;i>'93© (TFT*5^W^ 
1 1 cMlt, sfliBELSST-l 5 OCj* 

m\(o'/- f«#«i i ar^f^ (on«e*ep 

»l(Dh7>^^ 1 1 a©y- FHK (*Sl*«FU 
-Y>Hffi) £iB1ST£o 

[0100] ft*. 3&1©F*7>^*# 1 1 aOV-^ 
-^FKI(3>f>W 19te0. 2pFH±2 
pF«T©S*i"i"4Ci36i»*Uti. <&©«!#<!: U 
r % gijjft, 3>^>if*J|5BE-<-S*llJSJE*>WI^3hS. 40 

5>^*£ 1 1 c©»;-^tcJ:S«afiT4l»± , rail 

tc a m n > 7 s > * * fltesr sii^wsL^. 

[0101] =J>f s >^l 9©«*tt, »*WtCttlffl| 
mm&fcOO. 2pFK±1, 0 p F ©3EB<tT& C t 
Jmmft/cOO. 3pFfcJ±0. 8pF©«Gffl£T£C 50 
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3>r>^ l 9©SSM**>h3l><!: 1 7 u 

[0 10214^ ^>f r >^i 9t*nsrsraxra<D 

ttitrticc cts e Lm<om&iiLmim^iri m aarrti 

*©fctf>, &e©p«T*Bi*iH©#^«#tti 0 m 
tt±Btn & « & 6 «cc >■ c ©sp^ffe^t^ o & 
i«i^^ 0 Ucd^r, IIMH 9£c©««fc: 

[0103] HIKD?- Hf-^$U 7 a*#T* 

^ (OFFmEE^EPUD) , iZOy-MI^U 7 

b ^ r ^ t a y f t b ss£©?jis n a if^ss * m ib» i © 

4© F^>y*£ 1 1 d^eWclulBEL^l 5 
O^BStC«|0»^.T, iBItUAiWStftiiUBELJR^l 5 

[0104] ccDEIBSfr* 1 BBRrtK:4o© h^>^x* 
1 1*WL/T*5f5, IS 1<0 t5>i?Z2Ml<Dy- FW 

Fff^l 7 ate, M2©FU-f>ttM 

SI 7btCjg«S3n, h7>^^M4(DFU^>«E 
L 1 5CDT^- Fii«i$nn^ fl 

[0105] ^^o\ H lTBT^TOTFTFttPf t 

bbel 3R^«fiE* P ? + > * ;i/-c»/S;-f ^ c <fc o^^c 

[0106] £tc. S3*5<fcCJ f »4(Dh ; 7>^*«Bl 

J:OTI2 O h 7 >*y^ ^ ttP 1 >*^rt»fijf 4 c i 
* -JKWtc P ^ + F ^>^^ *«N ? 
i->*^F^>^*tcJ;b«br, fffflttW^, ^> 

CCJ:oTB»iT*«3ieStt**4EL* : FK:StfL/r 
tt, I1©F7>^^1 U4P^t>*McT5»J 

[0107] KTF, **9H©E L^^CCOi^H 1 
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a > >jk ct 9 AO0i 2 n£ 0 an ® * -/ * > 
aifeffi^SB'tss t> :* * -r s > * a . c © * -f s > y 

rTFTl 1 bft^tCTFT 1 1 c/^ONtSCitC 
£9. ^fflDESSiL/rEll 3(a) i&S. ccr, ft 

FT 1 1 att^-h<b KU>f>^jgtS3ti/c«JI8i^ 
0, C©TFT1 laiTFTl 1 c£iIDT^EI 1 
fi£oT, TFTlla©y-h-V-^©* 
JEW: I 1 #i)feft & <£ 0 ttHEEV 1 t Sc 

[0108]at2<D*.f 5>y»TFT 1 laiTFT 10 

1 1 cifiWO. TFT 1 1 d*iBJ< 
*<0<b*©^1iilB«iai 3 (b) ifc*. TFT1 1 

«r*M1^&fcafr k I Site*. 
[0 10 9] h7>^X^l Ia©y-Fih7 

>^x* i i coy- h«ra— ©y- nt#au 1 a&c 
t-7>^**i i c ®y- i- nr^i 

1 tcSSKLT*>J:li (SAUSA2i^WW«)t 20 

(Bl©ttaW*2#r*S) . h^>^X£l 
1 a CT)y- h<£)ON/OFF£^ ^7>^X^ 
1 1 ccr>y-KOON/OFF^-Y^>^^<aSiJ0c»iJ«BI 

L JR^f - 1 5 ©WJM^ 7^^436 tCfi«"T 2>Ct&~C 

[0110] mi<D?- bin^m 1 7 a £»2<Dy- h 

[0111] ccoj:5tcflija"rntf*»M<D«!^^-f ^ 

RSSS (3 ) KIBtiS tittle. TFTM3iT 

FTM4*«aofci»«»tcrSCi«:J:«5, feSl^cD 
Mtil £fMWT £ c £ &t J: T j£S«a<E>$J 0 Sto 0 CD # >f 
S > ; /t^TM 3 ybtc<Diz> ItM 4#*>tSC4 40 

[0112] /c/cL, COti^fcS^CDKffllftiEBKca 

h^>>>X£ lie (M5)*H1 (b) K^Tcfc^K: 
^7Xy- FJg^LT H^>^*<OJ*«E*i4tU:Ccao 

le^M/cMit^Ci^j:^ f7>^^M3 50 
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t/fOt^D 9 7AI fc«fc&i cfc f3 ffiS J: <EL^1 

[0113] il©ffi«^t, »l<DI^>y** 
1 1 aOttfflM4R(c«5^«Sttlf 1 d s^TS©*** 

A©fli«, SBS!raiHRiin«:*j^ro. o6«to. o 

[0114] 

I d s = k * (Vgs-Vth) 2 ( 1 + Vd s * A) 

[0115] mm^&mmttctetf&^ti^ticDh'yy^ 

X^l 1 aiCAV tteZMBOfy bfim£i> tcm£% 
1 a©Hlffi^a!«l*r*C<h{c<i:S, E L*^ 1 5 <D«» 

(%) ttr^cfflj^s/c^c« % mmo^y h 

WKTSBJHUiry (V) ^grsiit, AWtO. 

[0 116] CCDlt^fii^T^yy-^3>co»lt^J: 
■jSEftT*. 0 Ocd/m'^5 1 0 0 0ccJ/m 2 ^r 

S) 2%wi^r*^ C iMSr^l, 0 «jg 

//M 0 0c d/cm 2 J:0Wl^^ttWST4iii*©» 

uioo c<\MmMxhz> a mmm 1 oia*«jS*K 

CPU WHB<D^«j«r«'JSTS<b, Pffi-rSH*cDh7> 
1 a*5^r«BBffl©S:«l<D*Affl«0. 3Vt 

[0 117] UfcWot, 3WS[<3[)S3tt*2%«rtK:MiA 

0. 0 l£lTCc-i-4*i:*«&(r»a AM^SE<fc*BiH 

[0118] ^ 1© H^^v 1 ^^ 1 1 a©ttfflH 
«Cc*5W £«%ffl I d s ifiTA&m&ir h J: 5 OcfllfiSf 

[0119] 

Ids = k* (Vgs-Vth) 2 (l+Vds>KA) 

t £ nis^ cc *$ i » x , return mom)) fm& u & 
i & ±f as;o a kkkw* * ti tf , el«^i 
sfa^wjT^o s«>*± 2%«rtcc«i^sfc»tctt, 
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5Ci*sr*ftl^6"C*5. i/c, l%«T*afltt ^X*llbtt* h 1 1 a©y-X- FU-Y 

[0120] nfn t ru-fKffteJccfftatcciti ©y- hcotsig^r^r^y- h«i«KD7;^y- 

rai(Dh7>^$ 1 1 a<D^*>*;Ufi#l Ojum M»fi£ T 6 C i J: 0 O N/O F F tt©«^W14** 

«±2 0 0 wm«T£*SC£#»*U\. S6CC»* JSrS*. 

U< tt. HI CD h^>2*X* 1 1 a<D* + >*;l/fi# 1 [0128] */c. T h y ? ^X*fl|J5Sr-5 

5 jum«_bl 5 0 ^m«T£^4C£#*?*U>. Cft h 5 y *, y 3 >|fjjg h ^ ZTffif&Z 

n & £ c t j: o r mnmmu s > * as t>^sD * 5 4 u m 2 «t <t -r £ c t tm * 0 

[0121] *fc % BB3R*«jgSrSh^>yx* 1 1 ^^14(0^5^*<b«tBB8^*5. 

!fS*S»ft*ffi (U— !fT^-;U) fCfcOJ&flE [0 129] h 7 *«ttCC*5W SK6o^©fB 

[0 12 2] *i|$lt(OS5W©BW«, h^>^**«ftt Aim) =&^t>Wrta^<^»^lO fl 
<£>©r*9> ^(DtctbltCA h7>^X^«±^Sr* 20 L) *5 4 Mm'KTiTSCiCciO U-1fJHI**ce 

aWftBB3@R«r*»SCi^HI|-C*S. !f [0130]^ ** 9 tcfc h *tf-YX#/h 

[0123] tt*5, <b*%e»©tl^fe«&o#<DSttttBI 6ic»£L<«, (* + >*;MBW) 

^rcDI^>^7>^(D7 c ^>^;P^|nj«^-r*§^^ 30 [0131] */c, Bffi-rS#(4liURr©Wl<Dh7> 

[0124] J/c, SffiSSl 9cDS«f[I£Cs, f2 RiW^U^ »tta^jef4 C itc J: 5 X ^ ^ 

[0 125] 3 < Cs/Ioff < 24 ffi oT»«l<0«6o**2 0%«ftCC 

[0126] 6 < Cs/Ioff < 18 fc-rSCiJ&STS*. 

h7>^^?l lb(7)t7lS^5pA^Tit^Ci [ 0 1 3 2 ] ei±©tt?HW. BBRflUsR^BI 1 OfllfiRi 0 

wmm imz-hntcmM* iy<-ji> pmimxs 1 0 1 3 3 ] e lm^ 1 5 tc«t-r«»*RST4«F, t 

Scl^«>r*4. L^^r, 3>7^>1f 1 9 0g|*ffi FT 1 1 afcifcTft^W** I w, *©8*TFT 1 1 

S»^*^h«*7«aottS*feA*< &*. fifB a^C^T^y- h • y-X|B«JE«:V« s i« D 

S^ri/ct C i tCJ: -9 tBfgIii(D^i©»^: 2 ^B?«TFT1 1 d^^tTFTl 1 a©^h • 

[0127] sfc. T^f^vhy vt**mm*z> mmx$m-f6 0 £-?x, iwn, etTosr^^en 

^ >>?^ p - c h # y ^> »; n >»M h7>yx^ s„ 

^SliE^i, 1 1 b^faT^y- h«±* [0 13 4] 

I w = /i 1 • Co x 1 • Wl/L 1/2 (Vgs— Vthl) z ••• ( 1 ) 



25 



c c r\ Cox vm&mm^tc o h sir* o , 

C o x = e 0 • £ r/df^f)^. V t hBTFT 

[0135] E 1 5 KSfc*i£«*«r I d d it^ >K 

Idrv^2'Cox2-W2/L2/2 
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Iddtt, ELi-f 15i»gi?n^TFT 

coy- h • v-xmnBE& ( i ) ^©vg s oc— grr& 

[0136] 



(Vgs-Vth2) 



(2 



) 



F «»S»»S!©»BI F ^ > £ (TFT) 

lSffii««rttf^-rsfc«&©*fr«, v d s & f u > • 

[0137] 

iVds |>| Vgs-Vth I - (3 ) 
CCr, TFT 1 1 aiTFTl 1 b ti, /MttfflBRM*? 

I dr v/I w= (W2/L2) / 

ccrait^^^t ( i ) sat* (2) 5Wc*$n 

/z. Cox, VthOttlWJ, MSS«, 

(4) a« c: n 7^ - ^ & i^r 4 I d r 
v/ I wOffittcn€)(Dtf 6r?#tctt??L&t^C^ C 
ctr£& 0 

[0 1 3 9 ] fS^CWl =W2, Ll=L2it8ftTn 
tf, I dr v/Iw= 1, Iwildr v^[WJ 

T\ E L^T- 1 5 &cSSft£ig#j«fli; Iddlt lEFi&cff 
^mMl wtm— KftS©r, ife^cb LTE LSHF-l 5 

[0140] W±<D«tC, SlfflTFT 1 1 aCDV t h 
1 iliffiTFTl lbOVth 2 «S#ftltt:|5|— r* 
HTFT*52l»CC©*jB*fi[K:*4y- FCC*/ O 
r# ? F:*y U^l/Oft^WEE^EDOlSn-Si, TFT 
1 1 aMTFT 1 1 bft«:*a»atKlB«C3tc5ttr"C* 

*tc^r©SH«:J:9, VthUHVth 2#{fi< ft 
oTU*5C<t#*&. C^CCt^ jg«jfflTFTl 1 
b &ci^y\x u ? > 3 ;u K u^;u© y - 

ELI-7-1 5B«»36*a-J-*. C<D«»3l£CC«fc 0 

[0141] ^WIJjrBWK:, HxgJj/f TFT 1 1 b©H 
«EEVth23^BBRWT»j£'r43aftfflTFTl la© 
WIEEVt h 1 J:0iS<tt6tt^«CcHSEOT^* B W 
*tf. TFT 1 1 b©y- FfiL 2&TFT 1 1 a©V 

©^D^^^'^^-^^ttO-Cfe, V t h 2#V t h 

&g »; - * £ c £ # ajtB-c J^_b©*ig^ii 

KDTFT1 laiTFTl 1 dOIW^CfcjBfflSft 
[ 0 1 4 2 ] H 2 1 KtjtT J: 5 tc, ft 



lO^SBtcirJg LrjfJjJjc3n-2>/cfe, A0§m 1 - m 2&tfC o 
x 1 =C o x2t*^ «F«CX**«e>3«C^ffi0, V 
thl=Vth2A*i6nS. 1*5i, C©££ 
( I ) SRO' ( 2 ) S^6>2gSCCfetT<oa^2i3CPti*. 
[0138] 

' (Wl/Ll) - (4) 

ftfflh7>y^*TFTl 1 a, ELS^15f^?)ft 

X£ T F T 1 1 b ©fill, ffl 1 (D7km& s c a n A ( S 
20 A) <DfflffllCj:-?xmmm&±7 s ~2md a t a<t&» 
«SfcU<«iKK"r4Wiiffll^>^x*TFTl 1 c, 
l2©fflscanB (SB) ©M»Cj;^rf ^ii 
^W^CTFT 1 1 1 1 a©y-F • KU-f>*S*fr 
«X^y^|-7>^^TFTl Id, TFT 11 

£/c&©^sc i Q-Jh^amtm^toxtDELm^i 

BBR2#"CftSCi*6, fiitticlBMUfciai. H2, 

[0143]i21tTFTl 1 c»N^t>WMO 
S (NMOS) , ^©ffi© h7>^X^«P^t>^Jb 

mos (pmos) rtif/S; or cna-wt* 

^CO— ^CDS-7-^rTF T 1 1 a(Df- FKJglSStl. fife 
S©S«Vdd (Wfi«{4) tegMft3*iri>4#, v 
dd«c«6rff*©-JI«ficrfefic^ E L Mir 15© 
fcy-F (l&ffi) tt«»«ffl[Cc»»3nrti*. Vtcifi 

40 stt)ai>o 

[0144)021 (Ommts 7k£B scan AM s 
c a n B Sj£nUKttHB£ , Wffllf «tc 

7"-^«d a t atctR^-rswaaicsisr^-^iB 

SgfilUK i , scanA, scan BS^f 

-*3»d a t a©$8»«cE3ntl,i5i*«c, HHlS 

»©e9&*swr»^-rs«sti8ttai©E i 5 4 
[0145] mmmt ur 021 «:^ofciB*«jsaE 

50 fctv ^K^3Bf* s c a n Aj&SjBJRSnfeBSSKf 5 -** 
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d a t Bifrbm nmm I wfcffigiitfgAIKi. BX^ii 

l r mm? h m%n t , mm s n &ME u ^<mc m d fc 

ffl h7>^X^TFT 1 1 crt>6tr4. 

[0146] BMBgHftSsra, y- k v-*, F iw > 

»IiF7>^X^TFTl la, SASWCcfc^r 10 

/cIEU^J^y- htc»^3-& 1 ^iC 1 9- Mc£ 

[0147] ECc8iHBSHft»«, Mfl^y^ 
*TFT 1 1 a FU^>i^ I- £©lfflfc»A3ftfc* 
-f **flJIM*h^>^**TFT 1 1 d£^A/€'l>4 D 

««£ i w©«i*u^;i/*fBEu^ccstftTSNPccz»a 

U ^fflfKh7>^^TFTl la©Kl/-f>i 

y- h*aaff5ccjg«0Ty-^*sific!:-rs«BEu^ 20 

i^TFTl 1 a©y-htC^Hf L«)5. X, 74 
fflfIh7>^X^TFTl ldtt, 

FT 1 1 a©y- FRU f Cftte&ttl,/dg*C 19«:T 
FT 1 1 a®FU^>^6^JMIt a 
[0148] Sfc ftufBKWjSBra, y- K F U 
y -xmf* + *JU*«A/tKttffl»BI h ^ £ T 
FT1 1 b*£A/Cl>4. i8ttlffl*Mh-7>^^TF 

Tbtt ^fic i 9cc^$n/cmff u-^^^y- h^C 
s^An^n^j£D/cWjteu^;i/^w^siKttmift*^ 30 

W^TFTl 1 a©y- hi|gfi)ffiWMh^>> > ^^ 
TFT1 1 b©y- hi3&SBtt8(CS8l*3ftT^U>h 3 

[0149] mnmmmv vyis^zTF 7 1 1 braga 

[0150] MBfflfllBlh^>y^*TFT 1 1 bra, 

^<Dmn&mm^^m?^mmnm h7>^ * 40 

TFTl 1 a©H«EJ:0ffi< &6&^«{cRje3hr 
H5. RttWfctt. TFTllbit *<Z>y-hfi#T 
FT 1 1 A©y- FS<M*s< tt6ttl»««:Ksesnr 
*S^«, TFTl lb«, *©y-F*fi»J«# 
HfSSrtrSttS-rSTFT 1 laoy- H»JltJR«fcOW< 

[0151] *Sl>tt, TFTl 1 b«, *<D* + *Jl/ 

tcaA«ns>F>Bwans*wsur, pfiE^issrt-c 

»JW5TFT1 1 a©HW£«fcO(£<Sc6tt^«5CK 
J£OT*>«fcl». (KtC, TFTl laiTFTl lb©» 50 
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*EE#HI- £ ft LfcSte. #il»*IS n/cM 

iih7>^^(oy-Mc^7 h^^u^uoft-^a 

BWEWJOStiSi. TFT 1 1 aSC/TFT 1 1 b«n 

^*^tR«ccasra-rT*a. <tc5#, HBRccraiO 

0 , T F T 1 1 a£>HMI J: 0 T F T 1 1 b (DHWBW 

[0 15 2] CCDD^^C^, htf? U^;U«TCDff-^ 

TFT 1 1 b*Ci?fch,4», EL^T-1 5raf»^7cUiliiS 
©3>h7^ HBT^Jh-S. fCt, TFTl lbco 
y- FMTFT 1 1 a£>y- £>^< LtO 

^«rt^lJjOt^, TFTl 1 b<DH«BPTF 
Tl la©«SEJ;0()fi<^6^»c-ra o 
[0 15 3] hfiL3&«I:t«8WSl*ja^ + *^S**« 

-7?, y- hfiLMb«w^:»tt»wj««Brray- h 

ffllt, TFTl 1 b©y- FMTFT 1 1 a©y- 
hgcfcHKLtl^mit TFTl la ©y— 
hfi*i7/im0S^ TFT 1 1 b©y- hft* 1 0 m 

[0 1 5 4 ] TFT 1 1 a CDy- + 
«I^8ACC)H*rS-^ TFTl 1 b©y-h*jWWW« 
«BCC«-rS«tC0T4>m^ CtttCfcO, TFTl 1 
b fc*$W4>S?- * ^^W«l|tl»Ci^t^ £ £ <b 

[0 1 5 5 ] «±Ct<£9, TFTl lbW^t^X 
U * *✓ a ;U F U-^KE> U ^ ^«j**WWJL/T E LSI-T- 1 

[01561021 cc^LA:iiii3Riail8oK«i^ffi*lBI* 
tc|»B^4„ «#iA^B#icra^l<D^S«s c a 

nA, ^2CD*4^s canB^lMli«c 

m&fimtRznMm^T-zBd a t acc«tt»c s 

%mm? SCi{c<fc0, TFTl la tC»ttflWBtCj£ D 

/di-^n« i w«ti^ s «8fcrsc s ra»KW«»cj£t; 
r»«fflisn4pjs:*«iiitr*4. ccd£#, tfti i 

acoy- h • F U^>WTFT 1 1 dici:^rtMM 
{cejftStirir^O-C (3) 5£#fiE£U TFTl la 

[0 15 7]», scanA, s c a n B *2BW?tt 
JB£T4 8 PU<ra, scanB^fftU^iLT 

tfti i d*o f f tt^£-T4 0 cnccj:orvg s 

*5giC 1 9(cJ;otS^3n§ 0 sea nAW 
U^KClto f f KSi<bT4C£tCct0, m*lHl38 <b 
f-»d a t ai^WaWCcaKSti*©^ ^©f* 
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U^l/ibrUl^-TS^-^tt, s canB^ilRi 

* £ B^.r ttWSftr * * * £ # , * ©fettffiS© 

[0158] TFT1 lb BT F T 1 laty- hRO* 

tcisasurjKflEShr^aor, tfti 1 btfiMrta 

naS&HjUSE I d d <hft& 0 TFTI lb £MD6PlKr 
WfE£ii*&K:tt, EL3R-T-1 5 r©«EEBT***L/'r 

fcttfc (3) s^fi-rsj:^, +^ftaasafi*vd 

dfc.5a.jhtt.Rt>. 

[0 1 5 9 ] 12 2 1*5 ±0*13 2 2CC*5l*r, #U>h 5 
7-6C5tiUt5TFT (1 la. 1 lb)(7)^U> 
l-5^-tb«3fiU:l 5«T{cr*<tJ:^. «Flc5fiLfc 

M9-Jt5£B:TFTl 1 a©V-*- Klx-f >&CS£ 20 
tlS1K**S5MAir4i, TFT 1 1 b(DV-*- F 

l/>h5 7-itttTFTl lail lb©h7>^X^ 
If ^ X$c± 0 aStcKlt-C^S. 
[0160] «_t(Z>^a^ U> h 5 ^-i:b^ 1 K±CCT 
SC[)tt, V-Xfl^ 1 8 < T 

-^-y- hft^*P*g«ftd:) C CD 30 

1 9 CC«jec3[>«E* 1 H ( l*¥«3BWIffl) «BIfflCC»* 
&#>ft< Jasper**. 

[0 16 1] coBWItlsa-S-syfcabCCB, v-*«# 

>h 5 5-Jfc4 l«±£*£C<Lte<fc9»£S»fc+# 

****Uc*;* V-XF7^MC14 <DT& 

[0 1 6 2 ] h 5 5-H:*K<!:l,fc<2:S, 40 

K^-f^I C (0SS) l4 0ajj&frh&1tl*<DV~ 

xmmmnmzA p f £ u s#3a^aiis£ i m 

AiCfcB^ KB. C/ ( I • 10) &±0/lWF<D 

[0 16 3] 3!^ v-xF7^i 

C (Egg) 1 4®ttJ*a^i6*ft: l*©V-^fi-?«© 
gl^ApFd:^ f^SAl^UAi^ 1 
TK^jtffiHflH (1H) *Tjisec£L,fcB9, TW\ (4 
•C)/I«_h(20 «C) /IHT«W^,Ci 

50 
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[0 16 4] &4b\ [11(b) fti'iEMSCC. -Y>t- 

S^TScfc^W:, TFTI 1 e , 1 1 f *tfjjp Lt *>Sl> 
CiWl^Stt&U CW;(lTFT1 le, 11 
f £ttflir$-£C <hlc J: ^ ± 0fi»ttWttBtt*Sl©lr* 

[0165] C©J:0fcbrftiJUcBl , H2 lft£ 
rlttW Ufc E L^JR-T-tCiSSfc«E«:EnJjn U 1 0 mA/c 
m2<D-5E«i«»SratjttlBl(i3-ttte. E LWifitttt, 
7 . 0 V, 2 0 0 cd/cm2CDifife (^lASIA max- 4 
7 5 nm) ©»##JfciBr*fc. 

[0166] #S«36BWd:, ®JS 1 0 0 ccl/cm2~C\ ft 
ffii^x=0. 15, y=0, 17, J&eStftefflSW:, » 
S2 5 0cd/cm2i?, feffi«Wx = 0. 3 4, y=0. 
6 3 , B&¥&t$m, HS15 0 cd/cm2T\ 
x=0. 65, y=0. 3 4 0|B3fefe?& i f#6*T-/c. 

[0167] HI, El 2 1 &<fc"T?tt?B l>fc*J»C 

[oi6 8] s-r, »s%^*;b*aiisraTi/-/«R 

(^^y^^^JR^-^flEStiftiaS) 49te^23te 

s«4 gwnBRtt^sflftss-rs^-r » ^^^jr^asc* 

[0 16 9] lsa-bV>#23 Z\%?- Mi^fS 1 7 

(A 1 ) ft<!f©:^»«fr6ftS. 

[0 1 7 0 ] H2 3W, #7U^IS4 9<Df 3- h 

ft* fiS * ^> o 

[ o l 7 l ] H 2 4 « l ftor U -TStg4 9 0*JiSHr 
ft*y, 1 6BEI 1 > M2 1 *Sl»«EI2 2 

tcia^o^*isR*w^LTtia^cntcB)et-4fc©r 

«ft<, fci^tf, |3 8©»tJ:K 
[0172] V3-h'J>^2 32b hft-^« 1 

3 2 aBV-^ff^ 1 8 4««S»««CCUrtiS. 

- h U >^2 3 2 a<b->3- b V >'J2 3 2 bi(i 
WBfSB2 4 lTSSKStiTl»4. C©«J»tSI5 2 4 1 i 
tt, ZUJ* (Cr) O^liJS, ftS^B^U^^fti* 
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t tt, «HKfll9f ©«*ffio8R» J: 5 »»fctlWSr fc J: c» 

[0173] ^CDfik, «JIKffl$K:|lI3R<3r)^-f ^ ^>^3R^ 
©^flEiR|B$(cy-Y*- F£?fJ/>£U WSDEP/JtnfrlajK: 
StfjE U "C *aw PrtltflBlc T 5 » fiKr fe^tWOc -fr 

y 3 -MJ>^2 3 2 b teEPJ»Ofc«E#JElftft© 

«t9Cc«JiJEL/t:fcJ:ii. 10 
[0174] tt*J, 2 4 2ttV-* F7^^ I C 1 4© 

Ha^rea «t ssift-f £ /cfe©^iir #> £ 0 *a^-®s 2 

42 iV-X K^-fM I C 1 4©«TiliCOG 

3- h U>^2 3 2 a£# * hT&C <bfc:J:0. f!^C 

[0175] 7 U*f 3ffi4 Qtft\tm.m^*^t bXfr 
bfc&TZtc&fc^ Jf, ftitlrS[S2 4 ltfJWrSft 
<£„ (B^S 2(cttVdd*BE (7>>-KWE) #EPJJQ3 
to<£ 0 1 OcttV s 1 mf£ (#V- FUJI) #EPflP 20 

[01761025 ^tftffiKKtei^tt^^Bi^H 
r&& 0 5>a- F i ;>^2 3 2 b&C&X-f ? f-yym? 
1 1 b WE (tTK *>*EEiPfA) # 
EUflnSfiS. 2 5 3««#arc*«. A#ff2 5 3 b» 

(V) . +7MEEW-2 (V) r#>£ 8 WIB*>SE« 
7'D-7"2 5 1 btcj^^a- F r ;>^2 3 2 b KEPfll 

>WE#EPJjDS*iS. 

[0177] — mWM2 5 3 cttVd d«E*»* 
U y'D-^2 5 1 c*/M/T«gT-6 2icEPJjn3ftS D 
JlftWCCttVddWEEBl 2 (V) *fc. fi-S} 

M2 5 3 aKVs 1 WE£I&£U 2 5 1 a£ 

^urHH^e itcEWjasns. vsiis 

\t0 (V) r&£ 0 ftfc, ELSW^Milt 02 
5tc^TJ:5tcfWS*2 5 2^jSJgCcBtCcfcO^Wtc 

[0179] 9BJm»^ttT^roy- Mi#* l 
7fcEl--©WE*EPflnu T-<rcDV-xff-^S^^- 
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[ o 1 8 o ] si i ©awssccfctit:, y- m-^ia 1 7 

a, 1 7 btC:t>1IE£EP»nr£ch, TFT lib, 1 
1 c, 1 1 d#*>tffl»*fcS. Uc^ot, iSmcD^ 
ffiEIK«ia2 6<DC:£<&S. V-Xff^l 8«^- 

7>w&<Dtc&, mm i siiitw, iis&tft i 1 a 

^riftn^mfiS I W^tEL^ 1 5 CCi«ti4*i« I d 
d£ttS. 

[oi8i]B2 5©ttttr«, "r^rcoy- bm^m 
i 7cc*>«Ej&sEnjnsnri^fca&, -r^-c©i»s« 

[0182] l^<DJ:5U:n&tj;£&mxi*&c£lcj: 

ffSCitfr**. Vdd«EE4^tS-l*4Ci 
tcj: ^ , E L*^- 1 5 (DWtttt £Z&ti&t¥tMcWim? 
SCim*. TFT1 1 aOtB^feaHR-r^ 

[0183] ft*y. 0 1 ic^tTFTl 1 b<D'f- F 

^tfti i ccdv- vm+tzmmwrn-csz 

£*)temr&lTft\£, m2 6<Dtmt<€te^X. TFT1 1 
b£^>3tt (UBficTFTl 1 c%*y iC*if#T^C 

[0 18 4] m 2 7 ItCTfitX 0 KV- Ki#«K:Enflpr 

^lEfijTFTl 1 a©^14fe^*WWtctt#B#iJBf-r^C 
tifiVSi. M2 7 (a) ttr/-KIE*St. 12 
7 (b) ^Mcy- hff^Sl 7 a, 17btc«E4 
En»0-rn«BI2 6©ttJBi&4. hff-^lgl 7^CM 

H2 7 (c) (DX^^mm-mt^yfyv 1 g« 

[0185] Lfc#ot, 02 8 (d) CDJ;0Ccy- F 
«#«tcEP«IJ^^I8tt^©JSW*^l:3-li*C<!:icj: 

7 (e) fc5%T<fc5fcy-hfi#*l 7tC*7«EE*ED 
JatnS, 3>f>tl9©TO»ft«L, EL^ 

[0186]i27 (c) (d) (e) {C^TJ:5«cy 

* S I ^ii^Pig ft <!f * JSJHH rift Hi * £ ^ B«aET ^ci 
3&JT*4 B tic, Vd d«£E*4l*«Vs 1 «EE*^fc 
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5 # X i> E L J* * JUDmnkmJ] * & I > W^RS ttffi * <b' & 
[ 0 1 8 7 ] m 2 8 ttffiifitf y »J a >RS5* &w*m 

m< v ^ v 3 trr u >r at« 4 9 (c y- h f ^ 

^llBl 2*iff»?BflE0fc*fiSr*a. 02 4£co£ 
t0W8P2 4 |2tML/c 
cfcO^cy- h- K5*fr« 1 2^>:7 h U^^Sg^^C^ 
tt -{ * - ^UEIBSttfPS C i CO cfc 0 , y- h fi^f 
IS 1 7a, 1 7 b(D(ft«W^>lE^/c«t7l 

E*9Jflnr*ci#r**. io 

[0 18 9] L^ot, IH 2 8<D«fiJ»C*5l>r. y- 
h K^^EKl 2«r*lJg|l*rSC<fc&Cj:O02 6. 0 2 

7 r u fc«ae*ffi &gg cc a c £ #r * 4 . 

rtt<fcS. ffi©*fiR*S^»^ffiWH2 5. 02 6, 

H2 Tte^nttMO-ri^florttK***-*'*. 20 

[ 0 1 9 0 ] 0 2 9 Mi^f« 17a*^a-h'J 

>^2 3 2 at^a- h U y- Mf^» 1 7 bttS/a 
- b V >?'2 3 2 ctya- h L//t«JSr&6, TU-Y 
»R4 9*Sl*ttELa^»IBft=»a-J--SWFtt, 112 4 
<fcRI«lW:ft)rrfiSf 2 4 1a, 241b tttlKTS. 

[0191] 02 9 coy- hff^l 7 a hff-^ 
*£l 7 b iftflSltCftlJIBrftScfc^tcttS,, U/c^o 

r, mzevmi&xte. TFTiib, i 1 c (y- h 

7 atcSSlftSnri^) £ , TFT 1 1 d ( y 

[0192112 goflDartiv-xffi^tctiSSS* 
Aim 4*ffli>Tfej:ciL/, %mm^^&%m^ 

[0193] 030 (a) CCtKT J: 5 fcV-*« 

*mi stcwEvisrEiiai-rs. c<e>kl y-hfi#*t 

1 7 atCW*>«EEftEn»nL, il^tTFT lib 40 

*5j:onrFTi ic^4->$t^o y- h ft 

1 7 btC«^7«EE€:EP/JDO, E L*-f 1 5 «g^£ ft 
/cTFT 1 ldM73ttfc<. HEEVl^ 
3 1 9tCEP»n§nS. BfSH*lffl«, ^>f r >1f 

1 9tC«J#3tiT(r*SWaEV2*R*fflT, COttfE* 
C £ K J: 0 , n>^>^cDS^**5ct^T F 

ti lb, tfti i co^Kowim^aE-raci^ 
x$& 0 

[o i 9 4 ] tft i i d<D&m*n*>m£t<ax. 03 

0 (a) tC,i^J;MC:n>^>^ 1 9 tC«J£*{SJ#S# 50 



2 0 0 3 - 6 6 8 6 5 

34 

y- Hi#IB 1 7 aCC»*:7«EE*EPj!KIU 0 1 
tC^-TTFT 1 1 bteiCTTFT 1 1 c 

y- Hf^« 1 7 b tc«^>Sffi€:EPJjPL, E L 

mj-i 5(cgi$n/cTFT i i d**>s#s, 

£, WjS I d d<D^*#lfe£U EL3R-7-1 5CC*8M« 
Sfctl4/ca& % ELiT L 15^STt§ 0 U/c^T, T 
FT1 1 d<D#HB©Wftt EL*^©life#**t>tt&B 
©Wfcifcfc 6 C £ #T * S . 
[0195] «±fctSWLfc*SttBI 1 ( b ) CO 

tMrfeEl^ftS- Vb b^fc:*>«EE£EPJH]U 
TFTI le**>3tit*JW«, HI (a)cotfiSi 

[0 1 9 6 ] TFT 1 1 bfcMffllTSy- Kt#IB£. 
TFTI 1 c*WJffl-*-*y- hff^«fcJ:^TFT 1 1 

d * wtaif * y- h £ *ffljj««c ^> J: o tc« 
iatrti«, 3 6«:fi»ft«iff*ff 5c<t*sr*s. ceo 

[ 0 1 9 7 ] 0 3 1 fcty- Mf#J»^3*©»^Otfe5S 
^£coi^0^0T?^>4o ^M(0C^^^6, i3 0rpj 

[ 0 1 9 8 ] 02 9CD«SErttV-^«-9*K:tt««* 

/^Bl 4*ffll^*>J:C»L 1 8Ujfifl-9«*^l2*fflC^ 

[0199]*1 H3 1 (a) fc^TJ: 5 Ccv -^fi 
■^ilRl 8«:«3EVi*EPflnTS. COBR, y- l-ff 
1 7 a«:tt*>WEE*EPJ!in-J*4C£CC<tf5, HICCtST 
TFTI 1 biJ^TFTl 1 c^^>$i±4 0 S/c, 
y- m-sMRl 7 btc«*7*E*EpaiTSC£«:j; 
0, EL3RT-1 5tcSJ»3ti/tTFT 1 1 d^7$t 

[0 2 0 0 ] K±©«t9K:TFT 1 1 «W»r4Ci(C 

<tfp, v-^fi-^a^ELaw-i s^wodiisn, e 
4 0 «EEvi*Epan-rs<hofc^ cntt v- 

Xfi-stlRl 8Cc«**EPftI-*-4£#iLt:feilr». «±<D 
^ii«0 3O (a) rfc|5Har*4 0 

[0201] mv^3>f>t 1 9^cEPflp§na. 

mr ^ c ^ cc J: o , ^ i/^fyycoumztite f t 
lib, tft i i Q<oxM<Dmte*ii&?rz>c£ifix 

%thct<o\k, mffiomn&Jj&i. ^»s*»J5Efs 

&t^r^Hi-r^Cch^#Sn^ 0 W_hco*IM«03 0 
(a) t?fcRHi"C4)S. 

[0 2 0 2] TFTI 1 c0M&Zn*>m^aZ, 0 3 
1 (b) tC^"TJ:9tC3i>f ! >1f 1 9*C«E*{SfS3tf 
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fcf*, TFT1 lb. TFT1 1 dlCtymBL&WDti 
U TFT 1 1 c**>3tta. iSldd(D 

5 W:jSmmcffl5£*?T H<b #r S a, c Ot£^c J: 
DTFT1 1 a©«tttt**«Ji-r4Ci3&sr*, « 
fc, TFT1 1 c©^K©*JHIfc«*r*Ci3&ir# 

a Q 3fcfcswi£**i d d (^u<«m*^n^^ 
a a i > ttfi^tt a c i 3&i r * a. 

[0 2 0 3] TFT 1 1 d©fttf*ff5»£«:W:. El 3 10 

0 (b) teTttzsicx^r^y i 9icmm%{m$*t 

fcf*, TFT 1 1 b^TFT 1 1 c^73tS B 
Mf-*t« 1 7 b ^«^>«J£4EPJJP0, E L 
5*CjB»SftfcTFT 1 ld^t>5« 0 Ta 
ISlddCD^^ML, EL*T-15(cljjf^ 
«fta/cg>, ELjR^l 5#j£*rra. L^r)t, T 

ft 1 1 d<Dxm<omm, ELm^omjj&zwzxm 
(Dmmztm? a c t &v * a . 

[0 2 0 4 ] EL^l 5«2t^^^^ i3 1 
( c ) CCTjrTJ: 5&c v TF T 1 1 cte^TFT lid 20 
&*7 2M2> 0 y-*fI#iRl 8^6ELf^l 5tCiS 

£EL*^cijfrrt±#r*a. eljr^pis© 
r y - F <o WEiiSai* ^ *-rsaJ:5fctta. 

[0 2 0 5] E LMlr 1 5 tC*fiK*iSL, Htffi© 
* > * y £ ^fifeiT ^ c t K: J: 5 E L IS-T- 1 5 ©JRFtt* W 
ffirC^ TFT 1 1 cfccfcCM 1 dtD^RgCDWtev EL 

So 

[0 2 0 6] H3 2ttfiH*U^«;=2>S«*SWiW 30 

y *> 'J 3 £r T U -Y 4 9 (C ^- h F7 
-TMlBlBl 2*5j:tfy-* K^^EiB&l 4^KJgJF^ 
Lfcltofcraa. 

[0 2 0 7] l/cj^t, H3 2©l«JSJt«:*JC*Tia2 8 
ifHj^c, h K^-T^BBl 2 £»T cite J: 
0ISI2 6. H2 7rittWL^«ttJS«*«fl«c§Wlir4 
Ci*«r*4. V 3 -F'J>^2 3 2 b^©7'a 

-^>^M^<^^ 0 y-* K^-f^iggg 

1 4<DfflWte.&*)mz o, H3 lrBMBLfciSte, y 

mA 1 8 &ctt *©*iE*spaccErjj!)Pf a c <t#r 40 

»aj:5tefca. 

[0 2 0 8] y-X K^-T^llBl 4ttH3 3ri^l 
n^J:^C, h 1/^X3? 2 2 b iP^t>^^i 
N^^>*^©TFT3&ijBitt*C<fc«:j:»Jfllfl5Shyt 
h7>X7 7 -y-F (TG) , -Y>/*-*[dIB2 3, 

fissna. -f>^jtBB2 3 l TG<D*ja<K«. a 

[0209] TG33 3 (CSSRS ft* -f £ 2 3 CD 50 
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l»TG3 3 3©P* + >*^±N^ + >*;l/<br 1 

aa&ajc^tcWfiSSftrisa. uy^r, ^fu 

TG3 3 3(Dy-^ffl^C«!ft«ifi#«l3 3 HC<tO!ft 

««##Eiwii3fta. H3 3rttR*if»tti#r» 

a#\ *^-«^«rff ^ti^WR. G, BOWtRft-^^ 

ttsfta. ufctf-^r, *6W»ffi#jKfca»*<baSo 

[0210] 03 3~CE#Wl'Ti>ay~-x K^-T 

ft«cB5er*t>or«a< . !M^«rc*oTfcj: 
< 4 *fcR-DA*sa^DAiai8*ffli^feo, &a 

KHK^rflai^cfccocDai'cDl^ft 
[0 2 1 1 ] H3 3(0W»tty-^S#«l 8<L(£)Jg^ 

SBBTftc^ -r 7^33 4 4*flt-r4*r*a. ?*3 

3 4UTFT^6^^7tO^^^©(l MX -ft 

2ccj:o-t-<tcdx^ ^^3 3 4«rWipr*aj:^ccig 
^L/fc3&scftcciK3e3ftsfe©-ctta<, sv-^s# 
«i 8tcieasft/c^-Y * ^3 3 4^f@sijcc$ij»r^a 
cfcStefltaEor fccfct* c± was *r feat*. 

[0 2 12] */c, X^^iiV-^ F^-T'U 4|*KC 

jb/iR b/cj: ^tc u /c^ c ft tc ph^-t a «a 

< % TU-Y»«49CCiB*TFT*Bm#«:}gisR0rfcJ: 
[0 2 1 3 ] EI 3 SOJc^tctf^-raciCcJcD, 

•>^3 3 4£*-y>*cf acicc^oy-* K^-r^ 
imiss i 4*ri/^v-^fl#ti 8*»6Wo«-rc<fc 
*Jr*a. */c ttaci^tctt, ffloy-^ffii8 
ocffiK (BfS) ©«BE*fci*«j«*Enairaci3&sr* 

a o U/c^ot, 7I/>fIfi4 9*5UJELS^ 
[0214] fcl±©*3HttHl **>k£LXmm%Ltc 

tfi. #«9B©«aaKK*5<tiy«ac*ffi«ia2 1, 1322 
o«j5ST?*^rtiafc-raci3&«r*a. c©c<t»ia 

3 4^Ut 3 S0M1^ o BMB*SflCC-rafc«), TP 

^©«^««ttia2 9*wtc*cfri»?B*Ta (fe^a 

/v, 024, H3 2ftirr*^rfcJ:C»Ct«(r^C»* 

[ 0 2 l 5 ] m 2 9 tiV- l7a^> 3 -MJ 
>^2 3 2 ar> 3 -hU y-H»-9«17bttt/a 
- h »J>^2 3 2 CC^a- hLfc«isSr*a. TU-Y 

a«4 9*aii»ELi8^*K*tte£-ra«Ftt, H24 
tmmtwmmz 4 1 a, 24ib£WBrra 0 
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[ 0 2 i 6 ] M 2 9 ©y- biE^M 17 at Mf ^ 

r, 02 8<Dffifj$Xte, TFT 1 1 b, 1 lc (y-F 
fi^ttl 7 atCJS«3*VCl>S) <t, TFT1 I d (y 

[0218] if, 03 4 (a) tC^J:^CC, y- h 
I^117a, 1 7 bK:aJ->*E4EPJJDU TFT11 
cWOTFT 1 1 dt*>3tia. V-*<f#«l 8 
CC«EVi(fcL<«KSfg) *Enft»"4. «ia>f 
>1M 9tC*EVa*SEPJ!niS*i, TFT 1 1 a#M*>0 

t i i b fc*ME^«tir el^i5 #j£*rr*. ep 

ftrt-*«IEVl*SE{kS-tt4C<fc«:J:t), ELiT-15 
©^JtTJKJBSSEffcS'&SC i3Wr*4. 20 
[0219] Bf5E«FlB«, 3 1 9 ^gi^nt 

0, 3>f VlfcDffJ^DB^iJjlCfTFT 1 1 c, TFT 
1 1 d©^B8©W*R*lftfi'r*Ci*Jr**. 
[0 2 2 0] TFT 1 1 d©«3tE*ff ^W^CCW, 19 3 
4 (b) iC/iRtJ;^C3>f>tl 9^1E^2t 

fcta. y- hm-^m na, 1 7 b we4ep»p 

U H2 1 ^tTFT 1 1 c*J<ti^TFT 1 1 d*^ 

ELJR^F-1 SCcSaftStiatTFTl 1 d3&s*>"T 30 

tcHSbWSKtiSyt*, ELf^-15^0t^o 

ot\ TFT1 lbO&ffiOWfcL EL*^CT)ffi**S 

[0 2 2 1] fe*s, «±frCttMLfc*3B«ia2 2C0«^ 
rfcim«-C*£ 0 Vbb»T-fctf>*EE*EPJJllU TF 
T 1 1 eteiOTFT 1 1 f **>3-tfTfcWtf, 112 

[0222] &±(DmmmTtea>T>y~ 1 9©— i»« 

Vd d«»c«ttLr(r>fcj», EI 3 5tcB5Vi"SJ:5K: 
MLtfcil^ M3 5Ttt3>f>ifl 9©— 
a>f l >^fi#|«3 5 1 tSSKiyrii*. ^>r>^ff 
*f*3 5 U*y- hfi#«ll 7£ig-#i*jK:3l#ffl3ft 
rfctK y-h^#3Bi7iBHW4ffior, ifi#»c 
t tcEpfla-r £mEffi£SiJffiJr * £ ± 5 tenon 3 nr i> 

& c — IKWWlP^^^^JKDTFTttVd d(C*tuy- 
h«EEVg#-4 (V) MTlCtj;hrj;\,>£mmwmtitj: 

i\ c©ttt»rw\ y 8icEpjp-ra«E« 50 
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-4 (V) 4SJ£ibrlK«)'ra^S^ASo 

[0 2 2 3] COSB^MI'-SW, 03 6 (a) 
07jVf SJ:5fc:. TFT lib, llci*>3ttfctt 
88<DH# % 3>f r >1fm#«B3 5 1 tCKVd d«tBE*EPJP 

Lr^d< 0 v-;Mi#ISi 8fcttP**>*;i>TFT 1 
1 a^*>-rs«EVo*KI»<fcUrBf5E©«at*i»& 
h5WEV3*ERttrr4. 

[0 2 2 4] #fc:TFT 1 1 b, TFT 1 1 c&^y 
U 33>r>^1f^3 5 l©«BE4V0«iBcT£. 

tatpf + >*;kotft i i &<dv s mmxvo+ 

[0 2 2 5] tft3t*ffiW, 03 6 (a) 5 OCV 

8tc«£EVl*EPftJ'r4. C©BL y- h 
fi^Sl 7 atC«:tf>«I4EP;jPU iHUj'TFT 
1 1 bte<fcOTFT 1 1 c**>3*4. y- h 

7 b*Ctt;ty«EE4EPflPU EL*^1 5*c» 
ttSn/cTFTl 1 d^73fr*j<„ IE 
V^n>^>ifl 9*cEPJjP3*i&. 

[0 2 2 6] BrJ01*lffl». 3 1 9 tc{£f33ftT 

i^'IEV2^i^!il-r o COttf^HJB-racitcj: 
*K 3>f>1f©gmWWOTFTl lb, TFT 
1 1 cCD^RgCO^*«QE-rac<!:^r*a fl 3 
>f r >^ff-^«3 5 i©«£ffl*Sffc3tf*c<htc<fcg 

(omjj * mm? sctms. 

[0 2 2 7] TFT 1 1 d©ftS*fir5«tett:B:, 03 
6 (a) KSVTJ:5fC3>^>lM 9 ^cmflE4{S^$3^i■ 
/c^^L y- Hi^fS 1 7 aCU2:*yiIH£EPttlU 0 1 
CCtjtT TFT 1 1 bfc^TFT 1 1 c^^y 3^^>o 
y- h«#181 7bCCW*>«EE*EPftIO, EL 
SR^fl 5^cgi$n/cTFTl 1 d**>31±Sc T £ 
i, «jU dd©^*#fa*U ELJR^l 5CC**# 
«n£/c&, ELI?-I5^m fl L/teiW^r, T 
FT1 1 d(DXm<D^m, EL«^-©tB^*S^«^RS 

[0 2 2 8] TFT 1 1 c©«at*<f 03 
6 (b) ic^-rj:^icn>r : >^ 1 9ic*ff4f*Jf 3^ 
3ft«, TFT lib, TFT 1 1 diC^ymE^EPjJD 
TFT 1 1 c**>3*4. T^i, «S6 I d d <D 

DTFT1 1 aOlBtttfeftiaSJEfSCiJWr*, * 
fc, TFTl l cOX»<omMhV0tSrictifivit 

[0 2 2 9] 3 6CCi*hS«ftI dd (fcL<ttffl*3 
4tcJ:0ffl*«»I ddft^bSttiCi^-C*, TF 
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T 1 1 a©tB***Jffi*4C£#r*4. 
[0 2 3 0] TFT 1 1 d©&2*rtT5*i£K:B, El 3 
6 (b) (C;Tl'i:^cn>f>f l 9KimE£{S}$3-tf 
fcf*. TFT I l btoiUTFT l l c**73tfS. 
y- hfg#*U 7 b*CB*>«EE£EPJJUU EL 
5&C}$i^3ft/cTFT l l d*^->3#&o 1"5 

SnS/cfc, ELi-7-1 5**j£*TTS. Uc/J^t, T 
FT 1 1 dcD^RS<^&, ELJRT-Offi^AS^tt^K 
©^W^Ci^^o ^>r>f1f^- 10 

JSI3 5 1 omfffi4^{fc9li , SC<5:tc<fcO W^*BEV2 
£^fb3-i*4c <t#-c#, ziy^yy- i 9©JKj6<!:* 

[0 2 3 1] E L^T- 1 5 tt^TSfca&KB. H3 6 
(c) fc5VTJ:9CC, TFT1 1 cWOTFTl 1 d 
£*:73tf4. V-Xfi-^Sl 8^6EL^ 1 seen: 

r -> - F <o m BE * it m * - £ - r # 4 J: 5 K 6 4 o 

[0 2 3 2] E LiRT- 1 5 CcmjfoWjSU Sfc, «*© 20 
* > * 7 *«*T* C <t tc J: ») E LSH 2 - 1 5 GD*t#ft£fF 
ffi-C*. TFT 1 1 cteJ;^ 1 1 d<D%M<omtes EL 

4„ £/c, x>?>ym-%M3 5 lOMKi&Z&itStt 
[0 23 3 )6*5, H3 5CC*j^r. ^>r>tHf-^S 

3 5 1 h«-«K 1 7 tBi— *ia»c9i*tH3nr*5 

EWjpT-smEffi^ijfflir^ 4 <t 0 ccsofflis nn^a t u 30 
c n cc mm? 4 <d i> cd r b 6 ^ o ^ > ^ > iffi-sf *R 

3 5 HJ^CDili^tf^MCCUT^ctl^ Ufcfls^r 
iS^ffi^fcDr3>r>iffi^g3 5 1 &c[HJ— tcHlE£ 
EPflDT4<fc 5K:«toRT4c iccfc^rfc, MitolESM 
4i>tt»6£*«M-s t £#rs 4 0 
[0234] M±<Dmm$nzm 1 ©»j3eccwts 

fcoto&J. H2 l*y«fc^BI2 2Cc|«Lrfefil«r**. 

11 3 8 ccs^r J: 5 «:H3R*s 2o©TF Tr«fiR3 n4 if 
^t>Klttr*S, c©»£BI3 3 9©J;5K«/aTftB 40 

[0 2 3 5] 6*5, *#6^©^2^H*S^«^2>3ffi 

# % CtitcPB5e-rSfecorB6^. fci*«, EI2 6&C 
fcl>T, EL*-T-1 5#6< ifcTFT 1 1 b, 11c 
©*>*^«WJflP"r4Cd:«:J:0. TFT 1 la, 11 
b, 11 c(DM 3>7 s >*C<D«Ftt*4ft3lE6^'i'S 

*tT5C±#T#S. 03 0, 0 3L 1113 5&C*5(,>T 
fcHHUT**. £/t, H3 4CC*j^rfc, EL*f 15 50 
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#6< iiTFTl Id, 11 o<D*>*7 Z> 
C £ &C J; 0, T F T 1 1 a , lib, 11c 3 

1 7l/-f * o r *>+»6«aE*tf 5cim 
4, B3 7fc**t>TfcH«"C*4. Lfc^^r, £T\ 
ELiT-15 (ELM£i»rf 4gtj) ij&JflETSiWcr 

/^*;Hbtt*r«t3C*wail*'r 4 c £ B*5»r* 

4„ 

[0 2 3 6] fc*T\ 01, M2 1 , 122 2 6<!f*flil»fc 

ttllSgilB«i^6^^o^rift?«**rs B 
[0 2 3 7 ] ^jU^^-W^lEL^^^rB, MP*© 
fa±#fig 6 H 26 «« fc 6 4 . H □* *»» 4 £ 

#>4 0 liflP*£ifta&4/ctf>K:B. W«EL 4 
S4T F T©Bfll*'h3 < TftBJa>„ 
[0 2 3 8] S i - TFTiiTO^rX^ 

y=J>CC]:b«Uri 0-1 0 OfgCDtt#E£J$ 
fl»&#B*^iff ^fc*. T F T<7)A£ 3 **»tC/jN3 < r 
#4, U^ot, fl«EL^*;Wi, H*F^>^ 

TiftiS U "C t> cfc ^ ^IIIRH □* B ^ 6 0 /h 3 < 6 ^ X b 

[0 2 3 9] y-h K^-Ml 2*5l^BV-^ K^-f 
^'1 4 6<t*OKttlllB**7^ai«4 eiCCJBfiRTSC 

aaK*W4C<fc3^r**. TCP©S»»!S3W6<6 
4^^CC, TCP»Jtt<0»^«:J:b^r««36>6©3l*tH 
L*3W 2-3mmfi<&0 BBKlSfii^/J^S < 6 4 . 3 6 

TCPSSI*©A:«)©xa*«6<64, 

4 i I > 5 * 4 i T 4 . 
[0 24 0] ;XCC V #3SW<Z)E L^^>*^^*4l>BE 
La^§6Bicoi>rSiH^«:'r4. H2BEL«^SSIBO 
0g&£cfM>£ Lteltt9HEI"C*S. MS 1 6 *s v h y y 2 
^WcEK*^:B^lS3tiri^4o 6tcB^B 
3R © «tt 7* n y ^ A * t f 9 m« * ttl * *T 4 V - X F v 4 

^3nr^4o 

[0 24 1 ]/ca«, 6 4BHir*ti«, 6 3fgKD^7 
necD^U>H^^ - 4i8JR1" 4 C i J: 0 

Bfrnom^^y -xft *m 1 8 ^En»-c^ 4 x *> ccaua 

B2 n AJW±1 0 n ACCLTl>4. *fc, y-^ff^« 

1 8 cowwssftWJWKttffisfcB^fr* ^ u ^ 

[0 24 2] W«E LJRT-B^:»6SKflcfftt»14 (fi 
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b3ttstr-*x**£^tt#^x*& ^ £>#a:^ 

BCST 4 C <b K J: 0 T * a 9 W K S!g*S£ * f&ifc-r -5 . 
[0 24 3] c©»^«, jBR-T S E Lttttr-StWte 

[0 244] £/c, »1fli«ttv^=i>-c*J CSc^Tfc 

[0 24 5] *»l8"Ctty-x K^^^tt*aw*^y * 
>^y"TJ£)?RU (COG) Sffir 

y-*{8^jRi 8te^©«#ilSi(DiB»«^oA, r^s 
B* tc £ c £ **JJ £ LI*. XSs&s fBWTC * £ h V 

*>£, 30 
[0 24 6] *#W«COGSaW«CRST4fe<0'CBtt 

<, ^77't>7^K (cof) mmicnmoF^j 

^ICl 4ft£*8lttU «^^^'^^©<i#«<bfia«L/ 
fcttl«£OTfc<fc<,». *fc, K7>f^ICIiWBICl 
0 2*JM*fWU 3**:/*Jdt£lrT:t>J:C>. 
[0 24 7] TCFf-«ffll»tt>J:^. TC 

(Cu) fg*. Jg«»J4ffit)Ttc^flE#-r€>c<b^r* 

So 

[0 24 8] cn6©^rtl"C4>cfc^^ S»#J£ffi*> 
*Ttc?i<'; ^ f • 7 ^ ;l/A«:cut#WSTCPf— 
l>S^ffi3&s»fe»*Hri. 3 0 mn«T©y-K • tr? 
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y — K - fcTv^©«i|«lfb«:**iJT*S- 

[0 24 0 ]—*. F KS-MEIHH 2 «e«*y 

r^I — - cDy'n-fe^rjfML/Ti^o cn«, v^F^^f 

t>/c#)t&£ 0 

[0 2 5 0] IW^T, Iffl^'J^'JSItMlt 
££ c &*>6A,, y-hF7>f^l2 4^V3>^^ 
Tl)J:UCi«f5$ty^„ Sfc, »TFT, ^ 

[0 25 1 ]y-FF7^^12 tty- h 1 7 a 

*>y F l>ZsZ&2 2 b fr>7 F 

2 2fcUEffltMH©*a?*fc# (CLKxP, CLK 

xN) , h^;bx (stx) r$tjfflj§ns 0 

(ENABLMf-^ ^y F^£±T3S*KT£T*y' 
(UPDWM) ff#^WJPTSCi^»*L^o 

vtzctifittft. 

[0 25 2] ^7FU^X^0^7h^^5>^ 
t*:n> h I C (HSk-B-T) ^^>©$Wff^r$iJW 

[0 2 5 3] ->7F U^X^2 2(0^77 7§»M^ 

ft-^« 1 7 «rKtt-rsaj*y- F24 HCc«4>a: < cb 
2 o«±© >T > ^ PS8 2 3 aWBfiE 3 tit ^ S . 
[0 2 5 4] V-XF7>(^14 y ^> y tt«!f© 

>k y i/ y t$«rsts 4 6 itcotjgff^r aa^feEiat 
^>^, y-xft#«4Htt-r* h7>x7 r-y-ba 
i'ortn^ >f ^ ^©y- f i y-x f ^ 
F Ui/Z *BCctta»©-f ifiaB^fiSStiS. 

<b*(Dttl^Klffl^SBB3tiS^>^^»IiIffiCcM"rS* 

id v^f^7W7-f f^-t ^ta^ft 

[0255] /can H2rtty-*F^-f'<i4© 
ffl*3&sja« y - xft 1 8 ccgtts tir t> s ct ^ 

©ffi*»*S©^>^-*0B3WSa«StiT:. -Y>^- 

[0 2 5 6] ^>^'-^0SS2 3ttP^+>*^I/©MO 
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2 3BP* + >*;U©#r«JiSLrfcJ;t>. /c/a, c 
^>^-*rBtt hiffiibt 

[0 2 5 7] *-f>^->IR2 3tl»ttT8P^t> 
*;i/*^JN^t>*;i/©TFT©^t>*JHi*w, 10 

aWcifitW^-^O^RtN (NKB) its. 
[0 2 5 8] -f>^-jriR2 3©««SIWJ*^i8 

0) Stls i/7 h U^X 5r 2 2 *>6ttt*y- h 2 4 ST 

«, flSSfitt»£rB, H2CC*5(,4rffl*y- h2 4att 
1. 0/isecfi(->7f« U^X£#>£;W;*#ttW;3 20 

botl^) ©(C, tU^y-h2 4b«l, 5us ec 
[0 25 9] l/^ot, 5^? b U^X£2 2iffl^y 

wja^ m^y- h 2 4*«fisr*T FWt>^ 

7 h HUBS (NANDdtfStt 

£) rjtjgteffi^y- h 2 4*W»rscifc3?pnrtBr 

1) K fcait H20/>^-^2 3d©W4/L4 
*;Ufi) ©A£3£, -T>^-#2 3 c(DW3/L3© 

[0 2 6 0] H3CcaHienB^^^* (^Stmf) <b 
SIJiH#IHtb (H^-Ct^-T) ©Hi»*7n-r. *«lB (Wn- 40 
l/Ln-l) / (Wn/Ln) r^*f„ fciAtt, El 2 

2 3 di^>^-^2 3 c<DL#W— T 2 W3 
= W4r*W (W3/L3) / (W4/L4) =0. 
5T?&& 0 H3©y^7(c*JliTiH£I^IHIJtB (Wn-i 
/Ln-l) / (Wn/Ln) = 0. 5 1 £ U il 

[0 2 6 1] H3t?« (Wn-l/Ln-1) / (Wn/Ln) 

< ftsi^^ * 2 3 ©a«a»*j*< tt 5 

fc, (Wn-l/Ln-l) / (Wn/Ln) #/J»3<ttSK£ 50 
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^>^-£2 3^6^CK^^^>^-^2 3<^CDjIfcP$ 
IHW*ft< tt4C<fc*7j<L/Cl»S. C©y7 7*>63BffiB* 

mii:b *<$ ct iSiH#ra ^?y**2yMc'?&££ 
±w*'jr*s. u/c^o-c, «js34*+ik 

[0 2 6 2 ] 0. 25 ^ (Wn-l/Ln-1) / (Wn/ 
Ln) ^0.75 

ttc. &<i>*-#2 3CDP^*>*;UDW/Ll:b (W 
p/Lp) <fcn^*>*^©W/Ltfc (Ws/Ls) <fctt£l 

[0 2 6 3] 

0. 4 ^ (Ws/Ls) / (Wp/Lp) £0. 8 

h7>^r-y- t- ) mtcj&jsE'r* 2 

3 ©a»n tt»5£*WE3ti:S &i»«*HI©^ *> 
5>tt<A*fC*6. 

[0 26 4] 3 ^ ri ^ 8 

£(7>Tr fcT 'Jr-fM n«/h3 l^T G*5 <fcOV 
tMX#**<tt?K raJM#9**:**<tt*. 
K^-f^OJKi5JEHSai*«^:*<ttS. <£<Dtc$b, /S*;Hf 
-fX#*S<tt-3T0*9. — **l><t h^>t?* 

4 /xnttKTOttHJWJ:^. 

[0 2 6 5] 50 ^ Mn ^ 150 
S/c, hU> ? ^^2 2F^cD^P^^ff-^cox;l'-b 
-htt, 5 0 0 V/Msec«T{CtS. *^-U-h 

[026 6] ^ ||2^>7hU^^0Hi^ai^ 
>A~£2 3ft*SCcS8»-rSiLfc^ NANDiB 
V>b£l\ NAND@Brfc^>^~**t*^"r*C<fc 

3&sr*4^6r*a. oso, -r>/<-*2 3 ©saws 

« « r 8ft W L /cW/ L tb«©M«#afB 3 n 4 . 
[0 2 6 7] Hirig^l/fcWJiRrttEL*^ 1 5(0^7 
V- FBV s l«{4CCffil»3tin»4. L^L, 

So /ciift Wi¥^>^^^ 0. 0 1 

(a) (om^mbtcm^, # (b) toel^is 

■?«EEB5 (V) » (G) *5<fcO'» (R) 

B9 (V) T?*So (BT-WE^, BiG, RT? 

^Jllclld©V-^ - K U-Y>HEE (SD^EE) 

watt 4. ^(Dtctb, §eth7>^x^(?)v-*x-p 
u>f>iE (sdie) r^^^ »;-^ii«*sattsci 

5tt«tt«^tt»*tt4. 

[0 2 6 8 ] C©«Hfc»J^4fc«\ SftB-CttHB 
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o<D#y- F««<D*ffi*fl!se<D#y-- F«ffi<E>«fi<!: 
B^*y-Fil5 3aiU G<t R*#y- F«fiS5 
[0 2 6 9 ] 2/y- KK&5 3 a &fecDW1g|EL£ 

£*fT9C±*r#ttC>*6"C**. -rf*Jt/^*£ (H 
ijvtfr) Srffl^T, *V-K«S5 3a*HIL. |HJB$ 10 
&t:n>£# F*-;U5 2 a"CS5«*B(4. a>**F* 
-^5 2 a«:J:»>B#y- FI2JIS5 1 ai«»WJ£SS* 

[0 2 7 0 ] #y- Ftt&5 3 b fe^MStC, SfeCD^tS 

e l frvtcj * ^>wM^m^xm%th 0 

1 b < fc*»W»i«*K4Ci3&S'C*4. a*5, #y-F 
mffiOT;V5MWi7 0nmt(±2 0 OnmfilTiftS 20 

[0 2 7 1 ] «±©«teWc <fcS , ay- F««5 l a <h 

i©vd dUEfl^eftara^rfc, rgb©h, 

*r*S 0 H5rttRGr«BI— <ot>v- F«S 

5 3biuyt3&scntciKS , i"*feco'Ctta<, r^g-c 

[0 2 7 2 ] «±<DJ:9tcaii5arr*c:iK:J:0. 
h5>^X£(Dy-X- FU-f >«E (SD1E) fflcD 30 

Lt v»14*srft4 4 1^5 C i t «c < , .RJff&BHft 

[0 2 7 3] Sfc, 0 1 CDV s 1 *^y- FWEi U 
c <z># y - FflI]E*&ferRtt £ J: 5 cc-f & t b fcifi c 

/ciAit RCDil^cDVd d^miI8 (V) KU G£ 

6 (V), B£10 (V) itl>«lS^ac cn^O 40 

ry-FWE, *y-F«JEtt± 1 (V) ©iSBriifflg 
[0 27 4] A^w-/x^2 A y^mrch^xi,, 

VddUmZft&TS- F*6&1 0 0mAa<*8E 

*UB;fc3ft£. ^cd/c^, ry-Fis«i2 0 

^wrttHena^-rSct^tcry- F6 3B3JK 

*«^R«©±« i TfflJ* 6 «l& U X C » 4 ( S 
TOWSftWWft < tt*. 50 



^2 0 0 3-6 6 8 6 5 
46 

[0 2 7 5] |63HiIt*iB«&5fc«>^»|iI*4 8 Srfflffi 
fb-T^icfc^o C©«fiJE*H7tC7S"j-. ST, MRUS 

~C^2 0 0 nm©TJl/5-^A(D^HI»IR*JKfiS;L/ria 

mmm 4 8 * jg^-r 4 . mmmm 4 8 *#« e l t m~r 
mcmmbxt>£i\ 

[0 2 7 6] 3gjtao^:*3«iKa4 /imSKCcUTBIS! 
rfflBBBKD^^lffi^ 1 0 Mm, 2 0 Mm, 4 0Mm^CL 

r. *n*tigeeo#fflffi8i«** 1000*6120 

0ffl/¥#5 U^- Fik 1 0 0*6 1 2 Offl/mm 
2, 6 0 0*68 0 0f@/¥^^ IM- h^iLTiWlS 

4«i'»3KiWS*3fi< ^SCiWo/c. L>fc*-3 

8 0 0 S'J^-F 1 0 0 ffl/¥# 

- F;WyTrfi»fttt**f#4C i*r*fe. 
C0 2 7 7 3 W«ELBaS»36K : F'C*a- COS* 
CC ct 4 t£ * X ^ y > yjR^f i O X(D T F T tc 4 

h^>^^^?im <* b^y) *fs**rSo * h ^ 

[0 2 7 8] C©»HCC»«t-r4A:8«>, $^tiffl9 
CC^-r<fc5«:y- F F^-f^l 2 (JJ^KctotBV- 
XF7^q 4) ©T», BDJRF^^^* 1 1©TI 

(D&mmmxBtizis. tommt* 5 0 n m«_h 1 5 0 n 

Eflia*»StOT±Ji CDTFT 1 lAl©^*--^* 1 

[0 2 7 9 ] iI^HS9 1±CC2 0«±1 0 0 nm«T© 
M»«l4*6ttS¥»{tR7 1 a*»JStTS. C coffin 
K9 KDU^f^fflt^SiSll 9CD-^(DmS^ 

y=3>j«*»«[SJti 9 <omm*mt bxm^x ^> j: 

[0 2 8 0] F ^ -Y ^HB l 2 ft £ 'tt HB/ctf r & < , 
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[0 2 8 1 ] L#>U F^ -f'* 1 2£>_Bc#y- F^ffi 

*>1®, »*U<tt««»<DW«ELIi*B3R««±0 
*T«K E L i HIStcjftffiT & - 

[0 2 8 2 ] S^(C#HELM(£NttKttr«S^&. 10 
K7-f^±tcfl«EL|«*»at"r4CiftCj:t). *y- 
F<t K^-Y^IH*sHMtSnS. UWot, flu^OlJSjil 

[ 0 2 8 3] — #y- KmffijWS WWfitDJS^W:, 

O^fcot, I TOi©Mr* 
[0 28 4] ccD»ffltc*fj£-rs/c8?>, #y-K«ffi© 20 

(bm) tmm>m& (^oAiWir^stt 

5 0 n 2 0 0 n m©B») J^PHSKDffiB 

£<BftS. tt*5. (Sffita^biB»92«a?B«fi7 2fl!) 
SB) ^Storfccfci^ 

[0 2 8 5 ] El 1 O^WtSEL-t^A-^COfll^H'CA 30 
& 0 ^y>H«10 3K:tt3>ho-;HC10 1i 

incio2^g$nti^ fl y;>hSffiio3 

©V-X F^-r^l 4*J<fctfy- F F^-Y^l 2tc«*& 

[0 2 8 6 ] C(DRIWH£ScS<D«, F Y^A^ 1 
2(Dftijepft^t?*S. h K^-Y/<1 2«Cfcfct>Jtr< <b 

*>5 (v> u±.<DMm<Dmmm^ztm?&>m&$> 40 

5 (V) *SL^i3. 3 (V) r*5fc*6, 3>FP- 

;wcio i^6itJg^y-h F^-Y^'i 2cc»ijfflift# 

[0 2 8 7] COmmcMLX, ^mtlK^MKVK 

nbztizmmi c 1 0 zfrt>?- f f^a 1 2©»w 
m-^fcEP/nrrs. wicio 2«y- f f^^i 2 

i^r^4 0 50 
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[ 0 2 8 8 ] m 1 1 tn*y- f k ^ ^ ^ 1 2 ©wnwt-st 

tt3>ha-;H crffe£3tt y-* F^^'l 4t 
— u^;l/->y F^fT-^fcl*, F F-5- ^ 1 2 cc 

(V) TJb&fth, n> F P-;H C 1 0 1 
n/c3. 3 (V) JS«©WJ»fi#*, y-HF7-f^l 

[0 2 8 9 ] H 1 4, 01 Stt**^©^*^*-^ 
^«©BiWi2rA£o Hi 4«y-* K^-f^l 4rtfc 
faMRAM 1 5 1 Z&tciitcffif&V&Z. rtj»RAM« 
86«S(*61^?h) , 2 5 6fe^(RGU3t' 
* K Btt2t? F) , 4 0 9 6ft** (RGBte&4 
fcT* F) (D&m^-r&o CCD8fe, 2 5 6fe*/tB4 
0 9 6fei/W, *>o#±iffi(DB#«, y-*F^-f^l 
4rt$cES3ftA: F7>f^3> hP-7ttCOfiIRA 
Ml 5 1 ©H«^-#£K#tiJ-*\ l/cJ&^t, ffiffirB 

JWfctKb**itc*s. &^6A„ rtiiRAMi5i« 

M^h^MRAM 1 5 1 <DiBfft? s -#£ffit>T: 

[0290] rt»RAMi 5 i omm?- * fcWEffil* 
M^^o^f^ if tea* f f -p /eft© f-3f^^eyi 

<fco, 2 e^aa^f s -**4 o 9 efett^tcggswa 

Cim, AIR AM 1 5 1 ©8i*/hS < f SC i 
4 1 -Ctf 5 CiA^C**. 

[0 2 9 1] H 1 4ft^CfeC^ 1 4fty-^ F 

SKI 0 2, A»;7riH(154 (^7hU^*Sct* 

Frr3-y s vyF0SS, TFUX^HJgg, p^mSRA 
Ml 5 l3^6<DA**«MOTy-x«#lt(cflBff*S 

$n/c^cor^>4o c<o«nB«ctf«, 

[0 2 9 2 ] y Ftt^^ + Jl/^e^jL-JKO^BJI 

rs) fca>cctty-x f^^ i c i 4a£©KttJBift 

[0 2 9 3] -flSEmc, ffllW*Btt^©tiM8«^«BT? 

s # ^ msscDSijf ^tas^is < a , * s ^ a 

EL*-?CcEPJjn-rS«J£ (Wfc) «9l5(0^k^<ttS 
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mm*-!! o ri^sst^o 

[O 29 4]019 rlttM L/fc*»9B©8l»«S"CttEI 

€>. CCD*.* 9r»KLDBftttWB$tc*7ny^*^(Da 
^H2 1(C^Sr#^ CCD#y^rJSUL.fcf s - 

SSiI2ncis«c<!:^r*J. ccd* 

y 7<Dli«f s -^«2 4 tf? h ( 1 6 7 0 7Jfe) , 18 
£y b (2 67Jfe) > 1 6 fcT? b (6. 577fe) , 1 2 
fcT? h (4 0 9 6fe) , 8t'^F (2 5 6fe) £*-A 10 

[0 2 9 5 ] 12t? hJiLh£>B^ ^ 

^ft<*r*gswu ^^eK^rtia^^y 1 5 kdsm 

«T & ft S <fc 5 CcimWfcHftfT 5 . 
[0 2 9 614, V-^F7^qC14^«40 9 6 
(RGB»4t? h ) -ClUfficOrtjaRAMl 5 14 

tit < Zmfcr-ZW* 0 9 Bfe<D»^», ttlV-X 20 
F5^'<I CI 4©rt»RAMl 5 lfcttlflSft, CCD 
AIRAM15 1 fcSHfef*- % Srt^ffl b , ^llffl 

2 i ccnfft*^7STSo 

[0 2 9 7 ] ■»? t -**S2 6JFft (G: 6 fcf* K 
R, B : 5 hOlt 1 6 fcT? h) Ell 4*5 

AVEIl 5tc^"i-J:9*cH^StlSC3> 141© 

£9 16^7 h(D®&r-:M*l*Jj$RAM 1 5 1 <b\Zv 30 

i 2 tr* Ffc*»34rcv-x F^4><i c 

14tcR3S3ti4. V^K7-{^IC14liRGBS 
4fcf* b (4 0 9 6fe) ©H«7 r -^4tU*L, «bjsHi 
M2 HCjH««r«7SrSo 

[0 2 9 8 ] 0 1 5©«JSRft£tC*5l>T, SEP) 

iiH fMlWSrte, 9l7U-ATBayerS 
ft<2fr&£ 0 CCDcfcSfc? U-ACfilCfwIf^JI*:^ 

ft£fc#5 F v ht?6#g:£^c< < ft*<fc^5«J*# 
[0 2 9 9 ] 117 L-AiS27 U-A-CR* 

*dR^ft£©^««*»tS*rfc±c>. *fc. » 

l7U-ArR^J£»«ffli*L/, W2 7U— AT*f^1f 

a«u a»©«rc7u-Ac:<htc»ffi43e^s«iffl so 
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[0 3 0 0] v u-AU- hftdf©t»«*GjS3ti*7 

r7U~AU~hft£*»K , c#*J:5K:a*. «wc, 
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